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WAR BETWEEN JAPAN AND CHINA. 

The commencement of hostilities bet ween Japan 
and China, for some time previous seriously threat- 
ened, is said to have occurred on July 25, when a fleet 
of Chinese transports, loaded with troops, was at- 
tacked off the Corean coast by Japanese gunboats, 
and many Chinese soldiers were killed and drowned. 
The cause of the difficulty bet ween the two countrieslies 
in their respective claims upon Corea, a peninsula on the 
northeast coast of China, sometimes called the "hermit" 
kingdom, and from which foreigners have been gener- 
ally excluded. Both countries have at different times 
set up pretensions to the territory, and asserted more 
or less certain rights of suzerainty. The Japanese are 
now apparently determined to maintain their claims 
by force of arms, and have been in advance of China 
in sending to Corea troops and war vessels, the Japan- 
ese also having made the King of Corea a prisoner in 
his palace, where he is held as a hostage. 

In any war between Japan and China, especial in- 
terest will be felt because of the fact that both coun- 
tries have many fine modern war vessels, armored and 
unarmored, carrying guns of high power, and are also 
well supplied with torpedo boats. The organization 
of the Japanese navy has largely been carried out 
upon English plans and with English ideas of dis- 
cipline. It includes five armorelads, one very recently 
built, and thirty-two cruisers and unarmored vessels, 
with forty-two torpedo boats. The personnel of the 
Japanese nav3' is probably far superior to that of 
China, although the strength of the latter is very much 
greater, representing a complete navy of the modern 
type. In its North Coast squadron, which would be 
likely to be first brought into action, are five sea-going 
armorelads, two of 7,280 tons each, three deck-pro- 
tected cruisers, three torpedo cruisers, a fleet of over 
thirty torpedo boats, and eleven gunboats. Many of 
these vessels represent some of the best features of 
English, German, and French modern war ships, and 
in their armor and armament are types of the advance- 
ment of European countries in preparation for war at 
sea. There is much room to question as to whether 
these vessels will be efficiently handled by their 
Chinese and Japanese crews, but the outcome of any 
engagement in which they participate will be looked 
for with the greatest interest. 

It is only within some twenty years past that China 
has been able sufficiently to overcome prejudices as 
old as its history to undertaka seriously the building 
of a modern navy. There was as long and violent an 
opposition in the Flowery Kingdom to the countenance 
of European ideas upon war ships as there was to the 
introduction of steam railroads, and during this period 
the Chinese navy consisted of a countless fleet of high- 
prowed, piratical looking wooden junks, with antiquat- 
ed muzzle-loaders. But since the new programme has 
been entered upon in earnest, China has, in a compara- 
tively brief time, supplied herself with a wonderfully 
complete equipment in all the details of a powerful 
modern navy. Their fleets are now officered almost 
exclusively by Chinamen, and so far as practice 
maneuvering is concerned, the reports of their opera- 
tions have been highly favorable. 



be a very violent assumption to consider that the rights 
and obligations so conceded and incurred attached 
to the land, so long as the wall built in common was 
used by both parties. A provision to this effect might 
with propriety be embodied in future legislation, and 
would have the advantage, not only of preventing the 
appropriation without payment of other people's 
labors, but of promoting the construction of party 
walls, which, particularly in a city of pile foundations, 
like Boston, represent, where properly arranged, sta- 
bility of construction, and great saving of expense 
and of valuable room. — American Architect. 



Party Walls. 

An important decision in regard to party walls was 
given by the Massachusetts Supreme Court the other 
day. Many years ago a certain land owner, who may 
be called A, built two houses on Bedford Street, with 
a party wall between them, and subsequently sold the 
houses to different purchasers, without any stipulation 
as to the use of the party wall. B, who succeeded to 
the rights of one of the purchasers, strengthened the 
foundations of the party wall, and added to its height, 
for his own purposes, paying all the expense of doing 
so himself. Afterward, C, the owner of the adjoining 
estate, built his house higher, using, for that purpose, 
the party wall which had already been carried up. 
The representatives of B demanded of C payment for 
a part of the cost of the addition which had been made 
to the party wall, which C had now untilized. C re- 
fused to pay anything, and a suit was brought, which 
has just been decided in favor of the defendant, the 
court holding that there was no stipulation or agree- 
ment in any form, binding the defendant to pay for 
the use of the wall, and that no such agreement could 
be implied; and that the defendant was entitled to use 
without payment, in the way he did, so much of the 
wall as he found standing on his own land. It may be 
remarked that there is no general party wall statute 
in Massachusetts, and no legislation defining the rights 
of persons who find themselves in possession of a wall 
built partly on land of another; so that the court 
probably felt itself obliged to fall back on the common 
law rule, that every man is the absolute owner of 
whatever may be built on his land, no matter how it 
may have come there. Nevertheless, the building of 
a wall partly on each of two adjoining estates, or even 
two parts of one estate, indicates that each party re- 
ceives value from the other, in the form of a saving of 
expense, and of available land, in return for which he 
gives the right to place half the wall on his land, and 
pays half the expense of building it; and it would not 



^lie IVlotioii of tlie Heavenly Bodies. 

It has been said of nature that it detests a vacuum, 
but it is equally true to say that it has a horror for 
rest. There is no word which is only so relatively true 
as the word rest, and none that is more absolutely true 
than the word motion. There is not an object on this 
earth, or, in fact, in the whole universe, of which it 
may be said with certainty that it is at rest. The only 
point of which we may imagine that it is at absolute 
rest is the center of gravity of the whole created uni- 
verse, a point the exact position of which will in all 
probability never be ascertained. The real motion of 
the celestial bodies is a subject the investigation of 
which called into play the highest analytical and obser- 
vational powers of man, and forms one of the greatest 
epochs in the history of the astronomical science. That 
in our solar system to the sun was assigned the central 
position is by no means a fact of remote antiquity, for 
even Copernicus, to whom is attributed the establish- 
ment of the new system, could not entirely shake him- 
self free from the shackles of the ancient theory that 
the earth occupies the most prominent place in the 
solar system ; nor did a full conception and conviction of 
the true state of that system take possession of man 
until Kepler and Newton, by their great laws, based 
upon the irrefutable principles of mathematics, once 
and for all exploded the old t heory and placed the new 
one beyond the possibility of dispute and doubt. 

With the establishment of the Copernican system, 
astronomy received a new and vigorous impulse. Mag- 
nifying instruments were improved, calculations put 
upon a more vigorous basis, the pure mathematical 
science itself being infused with new power by the 
Cartesian method of geometry and the grand discovery 
of the calculus by Leibnitz and Newton, observations 
were extended into the very infinitude of space, phe- 
nomena which before had either not been noticed, or, 
f noticed at all, had baffied all attempts at explana- 
tion, were explained in a manner which left no room 
for doubt. And so it was announced one day to the 
marveling world that the sun, the central body of the 
solar system, around which are whirled in never-ceas- 
ing harmonious motion the planets with their satel- 
lites, the comets, meteors, and aerolites, was not fixed, 
but, like his vassals, had a twofold motion on his axis 
and around some point so distant that its exact posi- 
tion has as yet not been ascertained. The axial motion 
of the sun was established by the sun spots, but as to 
its motion through space, we only know that its direc- 
tion is toward the constellation Hercules. 

There is something grand in the idea of satellites re- 
volving about planets, planets around the sun, all of 
these at the same time rotating about their axes, and 
the sun itself sailing into endless space, but this is not 
all. There cannot be any doubt that all those glorious 
suns we see glittering in the firmament are also mov- 
ing in th^ir appointed paths. The proper motion of 
a number of them has been detected, and by the 
principles of induction and analogy we are not alone 
justified in, but almostforoed to, the belief that motion 
is a common property of them all. There is a class of 
stars which, when viewed through powerful telescopes, 
reveal the remarkable fact of their consisting in reality 
of two or three, nay, even more stars. At present we 
know six thousand such systems. In Orion there is a 
star, known as Theta Orionis, which, when viewed 
through a powerful telescope, appears as a septuple 
star, thus presenting the magnificent panorama of 
seven suns revolving about each other. It is to be 
supposed that each of these suns is encircled by planets, 
and these again by moons, exhibiting to the iniRgina- 
tion a spectacle sublime beyond description. Though 
the human eye will never behold the planets that are 
whirled around those glorious double and multiple 
orbs, the human mind cannot but be impressed with 
the divine harmony pervading the astral creation. — 
Baltimore Sun. 



New Activity of tlie Yellowstone Oeyser, 

A telegram received says a shock resembling an 
earthquake was felt at Norris Geyser Basin, Yellow- 
stone Park, at 3 A. M., July 31. The new crater geyser, 
which had been quiet for some time, broke out with 
terrific force, throwing rocks weighing twenty-five 
pounds to a height of 200 feet and steam rising 500 feet, 
accompanied by a roar equaling the combined ex- 
haust of a thousand locomotives, which could be heard 
for ten miles. Every geyser in the Norris Basin played 
for hours. It now surpasses any geyser in the park. 
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Santa Catallna. 

As the mainland of California advances in popula- 
tion and importance in the eyes of the world, the at- 
tractions of its environment naturally become better 
known and appreciated. This remark is especially 
true with reference to the picturesque islands which 
lie off the coast of southern California and add so much 
to the beauty of the ocean views westward from the 
mainland. Until within the last decade these islands 
were only viewed from this distance, except by fisher- 
men and goat herders and scientific explorers. Their 
characteristic charms of scenery and climate were un- 
known to the public, except by hearsay. Recently, 
however, there has been an enterprising effort to make 
some of the islands more accessible and available for 
public enjoyment, and at present Santa Catalina island 
may be counted among the leading popular resorts of 
the State. 

Santa Catalina island lies in the Pacific Ocean, about 
25 miles southwest of San Pedro harbor, in Los 
Angeles county. It is approximately 35 miles in length, 
and perhaps 6 miles in width at its widest part, but 
throughout its greatest length it is but 1 to 3 miles 
from side to side. This give.s the island a long shore 
line and plenty of room for the visitor who likes long 
walks or sails. There is much of interest, too, both 
in its land and water resources. The water teems 
with fish, and the land abounds with minerals of great 
interest and beautj'. 

Catalina is not only a resort of no little prominence, 
but is fast coming to the front by adding wealth to 
our southern country. Valuable quarriesof soapstone 
and serpentine, ornamental and building stone have 
been opened and are causing great interest among 
the building community. The serpentine stone is very 
beautiful, having, on account of its difl'erent colored 
veins, the appearance of onyx. The soapstone quar- 
ries are situated in a very romantic part of the island, 
and it adds to their interest to find old excavations 
where the Indians quarried soapstone to make culinary 
utensils more than 150 years ago. Thus early did 
Catalina pay tribute to the mainland. 

Both summer and winter the island is a charming 
resort. Its climate is much milder than the adjacent 
mainland. All winter long Catalina is lovely, with its 
mountains and valleys of green, its still, crystal-like 
waters, and its beautiful little city of Avalon, which 
has an appearance of its own, climate of its own and 
natural advantageis of its own, unlike any place but 
Avalon. No frosts visit the valley in which Avalon 
is built, so bananas and other tropical fruit grow there 
on luxuriant trees, bearing no signs of cold weather. — 
Min. and Sci. Press. 



History of Beet Sus:ai* and tile Sug^ar Beet. 

One constantly finds in the general press discussions 
relating to the origin of the beet and the evolution 
through which it has passed. Many of these effusions 
are very erroneous. With the view of keeping our 
readers in the correct path, we have consulted many 
authorities, such as IVt. Briem and others, and find that 
in some details there is not an entire accord. 

In 1747, A. S. Marggraf published his pamphlet 
giving in some detail the experiments he had made 
upon corn stalks, grape juice, maple, potatoes and 
white and red beets. From one-half pound white beets 
he extracted one-half ounce sugar. From that time 
serious experiments commenced in several European 
centers. The principal writers upon the suVjject were 
Rampf, Achard, Meyer, Goettling, etc. 

Beets were planted everywhere in Europe. The most 
important of all these experiments were those of Vil- 
morin in 1775, in Russia during 1800 and subsequently. 
Experiments under Conrad Adam were carried on in 
Vienna in 1799. The most important of all, however, 
were those of F. C. Achard, in 1786. At his farm not 
less than twenty-two varieties of beets were experi- 
mented upon, and as a result of these observations 
his book on the manufacture of beet sugar was issued. 

Considerable money was expended, and the practical 
results were not published until 1799. The ten pounds 
of beet sugar extracted were sent to Frederick William 
III., and a request made for governmental aid, so that 
experiments might continue. With 50,000 thalersfrom 
the King's private purse Achard was able to start the 
first beet sugar factory of the world at Cunern, in 
Silesia. The factory worked for the first time in 1803. 

Efforts are said to have been made to bribe Achard 
to declare that he had made a mistake ; that beet 
sugar did not promise for the future what he had sup- 
posed. The offer of a fortune was declined, and the 
world now knows what an important industry it has 
become. To follow the sugar beet through various 
stages of its history is almost an impossibility ; but it 
was not until the 18th century that a standard name 
was attributed to this root ; its use at that period was 
almost entirely for feeding purposes. 

Olivier de Serres mentions the beet as early as 1590 ; 
other authorities declare that it was brought to Ger- 
many from Holland. In Austria it was certainly known 
during last century. 

The white beet, with white neck and skin, was con- 



sidered the best, and from it was the starting point of 
all existing varieties. 

The name Beta has a Celtic origin, and is shown to 
have existed several centuries before Christ. It was 
then evidently a fsort of mangold. Just whether it 
comes from a wild variety, existing in Southern 
Europe, and to which is given the name Beta mari- 
tima, no one can decide. A fact of importance is, as 
pointed out by Schindler, that the flower of the exist- 
ing sugar beet has many points in common with its 
early ancestor, whose descendants are in existence to- 
day. The pollen grains are, however, smaller, andthe 
wild beet has many more lateral roots than the ameli- 
orated types. It is to Achard again to whom must be 
attributed the methods of early selection, and he dem- 
onstrated that it was possible to still further improve 
the beet, which prediction has proved true. — Sugar 
Beet. 

Artlflclal Fruit Sugar. 

Consul Frank H. Mason, of Frankfort, Germany, 
writes the State Department about a recent chemical 
discovery which will be of great practical interest in 
those portions of the United States where the preser- 
vation of fruits has become an established industry. 
The discovery is a process by which fruit sugar may be 
manufactured from beet juice as an improved product 
specially adapted to certain purposes. Dr. O. Follen- 
ius, director of the sugar beet factories at Hamburg 
and Hattersheim, near Frankfort, is the inventor, j 
The invention has been patented in Germany and 
other European countries, but not in the United States. 
It consists in the inversion of beet sugar at a certain 
stage of its manufacture by chemical treatment into 
what is technically designated "laculose," which is 
chemically identical with the natural fruit sugar de- 
veloped in greater or less degree in most kinds of fruit. 
Fruit sugar differs both in taste and chemical compo- 
sition from cane sugar. Although of recent invention, 
it is largely used in Germany for perfecting wines, as 
well as in the manufacture of fine liquors, and is far 
superior to ordinary sugar for making lemonade or 
other preparations in which the saccharine principle is 
brought into contact with acid juices. 

Mr. Mason writes that the sugar manufactured by 
this proces is a limpid, white sirup of great density, 
containing from 75 to 76 per cent of sugar, and possess- 
ing among other valuable qualities a rich, fruity 
flavor, as of natural fruit sugar, and the capacity to 
remain fluid and free from granulation foran indefinite 
period, notwithstanding its high degree of density. 
It is well known that ordinary white sirup containing 
65 per cent or more of sugar crystallizes and forms 
granular deposits, and when used for preserving fruits 
often candies to such a degree that the preserves have 
to be recooked to restore the desired smoothness and 
fluidity. The artificial fruit sugar, on the contrary, 
remains smooth and fluid under all conditions. 

But the quality which chiefly determines its commer- 
cial value is its powerto assimilate, developand preserve 
the natural aromatic flavor of the fruit to which it is 
applied as a preserving material. Confectioners, fruit 
packers and skilled housekeepers, who have tested it 
quite extensively during the past year in the preser- 
vation of cherries, strawberries, peaches and various 
other fruits, pronounce it far superior for such purposes 
to any other knpwn form of sugar, and cite among its 
other advantages that it is always ready for use, and 
eliminates wholly from the factory all incidental pro- 
cesses of dissolving and refining the sirup. — Brad- 
streeVs. 

♦ < ■ « ♦ 

stone Carving in Paris. 

TheLondoncarverofstone rarely worksfrom amodel, 
more often from a sketch, and not infrequently with- 
out either ; the Parisian always has a model. The Lon- 
doner, with his plumb-bob, rule and compasses, gener- 
ally makes an approximate copy of his model when he 
has one ; the Parisian, by means of a mechanical 
contrivance called a pointing machine, makes an exact 
copy. The Parisian system no doubt has its advan- 
tages, but from the English workman's and from an 
artistic point of view, the Londoner's method is far 
the best, throwing the workman on his own resources 
and developing whatever individuality and artistic 
feeling he may possess. It has also the not unimpor- 
tant merit of being the quicker method. The mate- 
rial used in Paris is a cream-colored soft stone, some- 
what resembling Bath stone, but apparently freer in 
working. In London, as is well known, every variety 
of stone is used, from the soft Corsham to the hardest 
of Portland among the limestones, and from the soft- 
est of red grits to the hard yellow gritstones of the 
North of England. This has developed a more use- 
ful pattern of tools than those in use in Paris. The 
hard stone and marble tools are similar in both coun- 
tries, but the French soft stone tools would be thought 
useless in England. The block of stone is chopped with 
axes as near to the size required as can be safely done, 
and the carving is produced with wooden-handled 
tools and iron hammers, the English pattern of wooden 
mallet and mallet-headed tools being unknown. It 
is then scraped over with tools known in Eng- 



land as scrapers, and finally finished with a variety of 
rasps called "rifflers," or "riffloeur rapes." These 
rifflers are, though seldom required, unobtainable in 
England of native make comparable with the French, 
being generally so badly shaped as to be almost use- 
less, and this applies not only to the riffler rasps as 
made for soft stone, but to the riffler files as made for 
marble, a foreign variety known as Roman rasps being 
far superior. — The Architect, London. 



The Comino Tree of Colombia. 

L. S. Maria, United States consul at MedelliB, 
Colombia, reports as follows : 

This tree, called "Comino," produces an excellent 
wood for the use of cabinet makers, and possesses some 
exceptional properties, not only for high class furni- 
ture, but for building purposes. The common kind of 
comino is very much appreciated for house building, 
its merit being that it is a perfect proof against all 
wood-destroying insects, so prevalent in this part of 
Colombia. It is a well-known fact that all kinds of 
timber used for building purposes in this country are 
assailed and destroyed within a short space of time by 
insects called "Comejen," a winged insect; and a 
house built of common timber is fought shy of by al' 
purchasers of property, whereas property built of 
comino timber will stand strong and unchanged for 
ages, and is unaffected by either insects, water, soil, or 
climate. 

There is another kind of comino wood, having the 
same properties as above described, but commanding 
a very high price and used mostly for veneering pur- 
poses. It is of a beautiful dark and light undulat- 
ing color of a yellowish tortoise shell appearance, 
as will be seen by the small box I send with the seed. 
High class furniture veneered with this kind of comino, 
called here "Comino crespo," presents a magnificent 
appearance, always bringing a high price, if well 
worked and properly finished. 

This tree is especially grown in the department of 
Antioquia. It can be successfully cultivated at a 
temperature of between 18° and 30° C. I have no 
doubt it can be cultivated and acclimatized in the 
United States, and will be an important acquisition to 
the American wood workers. 



How the inind is AflTected by the Weather. 

The psychology of the weather is suggested bj' Dr. 
T. D. Crothers as a promising subject for study. He 
says, in Science: "Very few persons recognize the 
sources of error that come directly from atmospheric 
conditions on experimenters and observers and others. 
In my own case I have been amazed at the faulty de- 
ductions and misconception.s w^hich were made in 
damp, foggy weather, or on days in which the air was 
charged with electricity and thunder storms were im- 
pending. What seemed clear to me at these times ap- 
peared later to be filled with error. An actuary in a 
large insurance company is obliged to stop work at 
such times, finding that he makes so many mistakes 
which he is onlyconscious of later that his work is use- 
less. In a large factory from ten to twenty per cent 
less work is brought out on damp days and days of 
threatening storm. The superintendent, in receiving 
orders to be delivered at a certain time, takes this fac- 
tor into calculation. There is a theory among many 
persons in the fire insurance business that in states of 
depressing atmosphere greater carelessness exists and 
more fires follow. Engineers of railway locomotives 
have some curious theories of trouble, accidents and 
increased dangers in such periods, attributing them to 
the machinery." 

Dr. Crothers adds that the conviction prevails 
among many active brain workers in his circle that 
some very powerful forces coming from what is popu- 
larly called the weather control the work and the suc- 
cess of each one. 



New Researcli l«aboratory. 

The Royal Institution, London, is the recipient of a 
munificent gift from Mr. Ludwig Mond, who has pur- 
chased a large freehold house adjoining the present 
premises of the Institution, and has made arrange- 
ments for its conversion into a completely equipped 
physico-chemical research laboratory, which is to be 
presented to the Royal Institution. Mr. Mond has 
also provided funds for the maintenance of this build- 
ing and for paying the salaries and incidental expenses 
of the scientific staff, under whose control it will be 
placed. The laboratory will be free to all persons, 
without distinction of sex or nationality, who may de- 
sire to work there, and at the same time are, in the 
opinion of the committee of management, qualified to 
undertake original scientific work. Mr. Mond has sug- 
gested that the laboratory be known as the Davj'- 
Faraday Research Laboratory, after the two great 
Englishmen who made the name of the Institution 
famous throughout the world. We suggest that the 
words "The Mond" be prefixed to the above title, so 
it will read "The Mond-Davy-Faraday Research Lab- 
' oratory." 
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THE FIFTH AVENUE THEATER, NEW YORK. 
This beautiful structure, of which Mr. Francis H. 
Kimball is the architect, represents one of the most 
carefully elaborated plans of a substantially built, con- 
veniently arranged, and artistically decorated build- 
ing, devoted to amusement, of any of which New York 
City can boast. Considering the location of the theater 
and the circumstances under which it was built, the 
shape of the lot, and the surrounding structures, it 
would be difficult to suggest iipprovement. The col- 
umns of the portico and the iron structure of the first 
story back are the same as they were in the former 
building, which was destroyed by Are, but the cornice 
and balustrade are parts of the new work. Above the 
first story all the ornamental features and cornices are 
wrought in white terra cotta. This exterior, so elabor- 
ate, on account of the employment of this medium of 
terra cotta, while maintaining in a good degree the 
delicate and graceful characteristics of the period of 
the Italian Renaissance, expresses in its constructive 
details the continuity of an idea in harmony with the 
purpose of the building. It embodies in itself sugges- 
tions of the uses of the interior, the grand divisions or 
principal parts of a theater, namely, the auditorium 
and the stage, being illustrated most effectively in the 
architectural composition. The richness and elabora- 
tion that such a treatment is susceptible of in clay are 
very apparent in t his illustration, and the architect has 
availed himself of his opportunities with judgment and 
a fertility of invention. He has been worthily sustained 
in this by the skillful and successful mechanical execu- 
tion of his decorative scheme. These beautiful forms in 
terra cotta take the shape of theatrical emblems, and 
abound in the ornamental part of the 28th Street facade. 
The panels of the large pilasters between the windows 
of the balcony foyer are rich in these emblems — the 
grand portico, the large window of the balcony and 
gallery foyer, and the exit doors from the grand foyer, 
on the parquet floor, forming the composition of the 
exterior of the auditorium. 

On either side of the central feature of the balcony 
foyer are windows, with ornamental terra cotta panels 
between, the one denoting Comedy, the other Tragedy. 
Again, the muUions of the windows of the gallery foy- 
er are in the form of caryatides supporting the main 
cornice, and in the panels of the larger piers are bass- 
reliefs representing dancing and singing figures, all 
these being of terra cotta. Although the leading 



architectural linesof the 38th Street sideof the theater 
are carried throughout the entire front there, the stage 
portion is less elaborate than that of the auditorium 
just described, calling for but little decoration compara- 
tively in terra cotta ; but sufficient of that material is 
used in the more important division last mentioned to 
prove not only the adaptability of clay for fine effects 
in architectural composition, but to exemplify, also, 
the progress of the manufacture of terra cotta work in 
this country, where it was never used until 1853, when 
Mr. James 8. Renwick, the well-known architect of the 




HOGG'S CAR FENDER. 

Fifth Avenue Cathedral, made an attempt to introduce 
it as a b uild ing material and as a substit ute for cut stone 
work here in New York City. 

We are indebted to the Architects and Builders Edi- 
tion of the Scientific American for the use of the 
cut and article. 



AN IMPROVED CAR FENDER. 
This fender is of light, strong, and simple construc- 
tion, and is designed to be attached to the running 
gear of a car under one of the end platforms, as shown 
in the illustration. It has been practically tried for 
some months on the Broadway cable road. New York 
City. The improvement has been patented by Mr. 
Franklyn S. Hogg, of No. 152 East Forty-ninth Street, 
New York. The fender is of skeleton construction, its 
frame carrying a bed preferably of woven wire, and 
it is attached to the ear by means of brackets, one on 
each side of the car truck, to which the brackets are 



secured by bolts. On the vertical portion of the fen- 
der frame, at each side, are rear wardly extending lugs, 
pivotally connected with ears of the brackets by a 
cross shaft, whose ends are threaded and have lock 
nuts, affording more or less frictional engagement with 
the ears. To hold the fender in normal position, a 
screw rod is pivotally connected with an upward ex- 
tension of the frame at each side, and these rods pass 
through standards of the brackets, a lock nut on each 
rod engaging the forward face of the standard, while 
at its rear a spring is coiled around each rod, to bear 
against the rear of each standard and against lock and 
jam nuts near the ends of the rods. According to the 
tension of the springs and the setting of the nuts the 
horizontal member of the fender may be held at a 
given distance from the ground, and the distance it 
will drop under a load may thereby be regulated. 



Tlie Invention of tlie Screw Propeller, 

The introduction of the screw propeller into use was 
accomplished simultaneously by Smith in England 
and Ericsson in the United States. Both were men of 
great ability. Each considered himself the inventor 
of the screw propeller. Each took out patents in Eng- 
land in 1836 and in the United States two or, three years 
afterward. Each patent differed radically from the 
other. Neither patent, for the general application of 
the screw propeller, wassustained either here or abroad, 
and neither Smith nor Ericsson patented additional 
improvements on the screw propeller. Each built small 
screw vessels in England that were successfully tried in 
1837, Smith's being of six tons burden, with a wooden 
screw, driven by a six horse power engine, and Erics- 
son's, named the Francis B. Ogden, having about 
double the tonnage and power. Each built larger 
screw vessels that were successfully tried in England 
in 1839. Smith's vessel, the Archimedes, being up- 
ward of 200 tons burden, and driven by engines de- 
signed by Rennie, of 90 horse power, circumnavigated 
the island of Great Britain in May, 1840. Ericsson's 
vessel, the Robert F. Stockton, smaller and with less 
power, was tried in England under steam, and then, 
in April, 1889, crossed the Atlantic under sail. Each 
introduced the screw propeller on merchant vessels in 
1840. Each introduced the screw propeller on war 
vessels in 1843, Ericsson on the Princeton and Smith on 
the Rattler. — F. B. Stevens, in Oassier^s Magazine. 
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IMPROVED TENEMENT CONSTRUCTION, 
The illustration represents improvements in house 
construction designed to economize both material and 
room, and especially aflfording a novel arrangement of 
combined dining room and kitchen, for which a patent 
has been issued to Mr. Samuel Sanderson, of No. 308 
Crescent Street, Waltham, Mass. As shown in the 
small plan view, Fig. 1, a private hall extends nearly 
the full depth of the house, to which leads a small 
public hall at the back, the stairways at one side. 
At the front is a sitting room or parlor connected by 
a passageway with a combined dining room and 
kitchen, back of which are two bedrooms, while at one 
side is a pantry. At one side of the combined dining 
room an* kitchen is a sink room, in which is a double 
wash tub, with removable partition, to facilitate its 
use as a bath tub, and adjacent thereto is an alcove 
room, accommodating a stove or range. The latter 
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room is cut off from the dining room by a partition 
consisting of a fixed top portion, below which is a 
movable section or screen formed of two hinged parts, 
as shown in different positions in Pigs. 3 and 3, but 
normally hanging in alignment. These screens move 
in vertical guideways, portions of which are cut away 
to allow the bottom member to swing in, as shown in 
Fig. 2, when the screen is raised, the swinging section 
then being engaged by a stop on the mantel. The 
movable screen or partition is suspended from weighted 
cords, the weights m»ving in vertical pockets at each 
side of the partition. One chimney serves for the 
front and middle rooms, and adjacent to the chimney 
is the hot water boiler. At the side of the passageway 
opposite the stove alcove is a small room for use as a 
wash room and water closet. 

— ■♦ < « > ^ 



A STEAM ENGINE GOVERNOR AND REVERSING GEAR. 

According to this improvement, both the governor 
and the reversing lever fully control a single-pivoted 
eccentric, carried around at its pivot by the driving 
shaft, and connected in the usual manner with the en- 
gine valve. The invention has been patented by Mr. 
Harry H. Kelley, of Elyria, Ohio. On the shaft is a 
wheel havinw on its inner surface a radial guideway, 
on which slides a weight connected at its inner end by 
a slotted link with a spring attached to the opposite 
inner surface of the wheel rim. In the weight is a 




EELLET'S ENGINE GOVERNOR AND REVERSING GEAR. 

transverse shaft, on the front end of which is a link 
with a curved slot engaged by a friction roller on an 
arm forming part of the inner face of an eccentric, in 
the form of a ring, through which loosely passes the 
main driving shaft. The eccentric is rigidly held on 
an arm pivoted to a bracket extending from the oppo- 
site inner face of the wheel, and the eccentric is con- 
nected by the usual straps and rod with the valve of 
the engine. As the weight slides outwardly with the 



increased speed of the engine, the link is shifted and 
the eccentric is moved relatively to the shaft to cause 
the valve to cut off sooner. Provision is also made to 
shift the link independently of the movement of the 
slidable weight by means of the reversing lever shown 
at the right in the illustration. The rear end of the 
transverse shaft journaled in the weight carries a crank 
arm pivotally connected by a link with one arm of a 
bell-crank lever f ulcrumed on one of the spokes of the 
wheel, and the other arm of this lever is connected by 
a link with a sleeve sliding on and turning with the 
shaft, this sleeve being engaged by the reversing lever, 
whereby the movement of the eccentric may be re- 
versed, and consequently that of the valve controlling 
the supply of steam to the cylinder. The governor and 
the reversing lever fully control the eccentric, and at 
the same time the governor and the lever can inde- 
pendently shift the eccentric to control the valve, the 
reversing of the engine being effected by 
moving the eccentric across the shaft. 

♦< • >» 

BERSIER'S STEERING COMPASS. 
The traditional order, "Don't Talk to the 
Pilot," that some of our readers have seen 
posted up on steamers, is upon the- point of 
becoming useless, thanks to a very recent 
invention of one of our most distinguished 
naval officers. Lieutenant Bersier. This in- 
vention is called the steering compass. 

This instrument, in fact, permits of dis- 
pensing with the man at the wheel. It is 
the compass that, in this system, directly 
actuates the rudder, so as to keep the ship 
in the proper direction. 

Did the use of this new apparatus present 
no other advantage than the doing away 
with the pilot, the result, although original 
and curious, would be relatively of slight 
importance. But the special merit of this 
method of steering is the great precision 
that results from it, thanks to the substitution of the 
most absolute automatism for the action of the brain 
of man, which sometimes becomes weary or distracted. 
The problem of the automatic steering of ships has 
often been proposed, since it is an attractive one ; but 
the difficulty in the way of its solution has been the 
necessity of giving the very delicate and sensitive rose 
of the new compasses its full liberty, while at the same 
time utilizing the elementary rotations of the sides of 
its box with respect to the rose, that is to say, the 
lurches of the ship, in order to correct such lurches by 
means of the rudder. In order to govern this part, 
then, it was impossible to think of utilizing the steer- 
ing power of the rose ; in a word, the latter could not 
be touched. It is this that explains the want of suc- 
cess of all the tentatives made up to the present to de- 
vise warning compasses, that is to say, compasses to 
signal the deviations of a ship to a distance. In such 
instruments, a magnetized needle was flanked by two 
stops forming electric contacts against which it struck, 
in becoming disturbed, however, in most cases. 

As our readers well know, a mariner's compass con- 
sists of a glass-covered cylindrical box suspended in 
gimbals in what is called a binnacle. At the center 
of the bottom of the box rises a rod that carries an 
iridium pivot. A light paper disk slit upon an alumi- 
num circle carries eight parallel magnetized needles. 
Such is the card or rose, which weighs 375 grains, at 
the most, in the large models. Its circumference is 
graduated in degrees from to 90 in each quadrant, 
starting from the north and west points, on the one 
hand, up to the east and west points on the other. 
At its center there is a sapphire which rests upon the 
point of the pivot. The position of the needles below 
the disk, to which they are attached by silk threads, 
assures the horizontality of the rose. The feeble 
magnetic momentum^ that so light a rose may have 
prevents,as may be seen, any stress being exerted upon 
it under the penalty of disturbing it completely. 

Lieutenant Bersier, as long ago as the year 1888, 
thought of employing the electric spark of the Ruhm- 
korff coil to unite a point of the circumfer- 
ence of the rose and two semicircular plates 
insulated electrically from each other and 
the sides of the box that they covered. Some 
studies successively carried on upon a tor- 
pedo boat and a large cruiser were arrested 
at this epoch by the absence of electric wir- 
ing upon many ships. The operation of the 
coil, in fact, can be practically assured only 
by a small derivation from a dynamo to the 
exclusion of electric batteries. Things are 
now much changed. Upon all modern ships, 
a few amperes are as easily taken from a 
general circuit conductor as water is from a 
cock. So the steering compass will be hence- 
forth easy to install. It operates as follows : 
In a room located at a few yards distance 
from the best compass on board is placed a 
Ruhmkorff coil supplied by a mean current 
of from 3 to 3 amperes. The induced cur- 
rent of this coil, through a flexible wire, 
reaches the pivot of the compass, whence 



it jumps to the aluminum capsule that carries the 
sapphire, and follows an aluminum wire, forming a 
radius of the north pole of the rose (Fig. 1). 

According as the ship is to the right or left of its 
course, the current leaps in a spark of about an inch 
from the north point to the right hand or left hand 
plate of the box and flows, at a few yards therefrom, 
into one or the other of two electro-magnets, which close 




Fig. l.-GENERAL VIEW OF THE STEERING COMPASS. 

AA, band of paper upon which the variations in the route of the ship are 
inscribed; B, rose; C, bridge of fibrine placed at the north point of the 
rose ; D, circle of metal divided into segments corresponding to the 
signals; L, cylindrical ebonite guide of the band of paper. 

the circuit of a small 150 watts motor, in order to cause 
it to revolve to the left or to the right. The shaft of this 
motor is keyed upon that of the rudder motor. One 
merely replaces here the muscular strength of the 
pilot without in anywise changing the already exist- 




Fig. 2.-EXPLANAT0RY DETAILS. 

A, band of paper ; B,rose; C, fibrine bridge ; D, circle of metallic pieces 
set into ebonite and each corresponding to a signal ; L, paper guide ; 
O, slit for the introduction of the paper; EE, rubber rollers for the 
introduction of the band of paper ; V, regulating screw. 

ing parts of the ship. This installation is therefore 
simple and inexpensive (Fig. 3). The box of this com- 
pass has been under trial for two months in a squad- 
ron and the experiments have proved a perfect success. 




^^^ ^\'i' 
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Fig. 3. 



DIAGRAM EXPLANATORY OF THE INSTALLATION OF 
THE REGISTERING COMPASS ON SHIPBOARD. 
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The absolute indifference of the rose to the electric 
spark was particularly exhibited, and it was found 
possible, as the report of the trials proves, to steer 
within a fraction of a degree or thereabout. Such in- 
difference of the rose evidently results, in the first 
place, from the fact that the induced current em- 
ployed has an intimate intensity — it is alternating. 
Moreover, certain precautions are taken as regards 
the leaping of the spark. The coil and the electros 
are at a distance from the compass. Experience shows 
that it is sufficient for thee to be at a distance of five 
yards therefrom in order to obtain the best result. 
Thus the induced circuit of high tension, and conse- 
quently of relatively difficult insulation, is not ten 
yards in length. The numberof the coil is so selected 
as to prevent all accidental losses. 

Lieutenant Bersier has patented this new instrument 
under the name of registering governor. When the 
apparatus acts as a register, the box is higher and its 
sides are covered with a band of paper which receives 
from a clockwork mechanism an ascensional move- 
ment of 3 inches in four hours, a length of time that 
constitutes the duration of one point (Fig. 3). The 
electric spark pierces this paper in its travel from the 
north point of the rose to the plates. The result is 
that every lurch of the vessel, ho wever short be the 
duration of it, is registered. Thus responsibility can 
be clearly established in the case of a running foul of 
another vessel. 

Finally, the box of the steering compass, provided 
with six plates, for example, instead of two, each be- 
ing connected with a distinct Geissler tube placed in 
front of the man at the wheel, serves, under the name 
of automatic transmitter of course orders, to steer by 
hand from any point whatever of the ship with a com- 
pass placed no matter where. It is this instrument 
that has been tried in a squadron, and two new speci- 
mens of which are now in course of construction for 
our navy by Mr. Postel-Vanay. 



ing trade unions and trying what they can accomplish 
that workmen learn the nature of law, the powers of 
government, and the fundamental principles of politi- 
cal economy. They have now learned that such a 
strike as that of the American Railway Union must 
necessarily fail. They have learned that when the police 
and the militia fail to preserve order, the United States 
forces can be called in. They have found that while 
the great body of the people have kind hearts and are 
glad of the prosperity of laboring men, they do not 
sympathize in any attempts to promote this prosperity 
by interrupting all industry and destroying property. 
The cost of this education has been considerable, but 
it seems probable that the lesson would have had to be 
learned, sooner or later, and upon the whole the pres- 
ent time was the best that could have been selected. 
The rights of action possessed by associations of work- 
men having received this practical definition, are not 
likely to be immediately exceeded again ; and we may 
well remember, therefore, that laws tending to limit 
the freedom of workmen to form such unions as they 
choose, and to utter their complaints and aspirations, 
are questionable.— i). McG. Means, in the Forum. 



Efiects of Imperfectly Balanced liOcomotlves. 



problem was very necessary, since, upon our new 
ships, the binnacle compass, always placed too near 
masses of iron, possesses no sensitiveness, but "sleeps," 
according to the technical expression. A method of 
steering with the standard compass placed under the 
best conditions possible became necessary, and it be- 
came necessary, too, to find a means of sending Its in- 
dications to a distance. Experience has proved that 
six or eight of these indications are more than ade- 
quate to permit of effecting all the changes of 
route and of steering with a precision hitherto un- 
known. Only a mariner can appreciate this point, 
which is important because of the great simplification 
that proceeds from it. As long ago as 1888, Lieutenant 
Bersier steered with four signals only, which, through 
the rapidity with which they succeeded each other, 
gave an accurate idea of the velocity of rotation of 
the ship. The manner of effecting the changes of 
route with this instrument is, in truth, interesting. A 
simple revolution of the cover of the compass by hand, 
carrying along the plates with it, is immediately fol- 
lowed by an identical rotation of the ship. 

The edge of this cover, moreover, is graduated like 
the rose itself, and, in order to hold any route what- 
ever. North 2o-East, for example, it suffices to place 
in the axis of the vessel, opposite an appropriate in- 
dex, the division 35, com prised between the North and 
East of the cover. The pilot then takes the new route 
without even being aware of the fact, in thinking that 
he is correcting a lurch. The straight route or zero in- 
dication can be transmitted to him only when there is 
an absolute superposition of the graduation of the 
cover and of that of the rose. The spark then leaps 
both to the first plate to the right and the first to the 
left. The slightest lurch has the effect of making it 
leap to only one of them. 

The entire precision of the apparatus that we have 
just described rests upon the sensitiveness of this zero 
signal. 

Upon the whole, the following are the advantages 
that large steamers, for example, must derive from the 
use of these new apparatus, which, moreover, can 
make but one, since the box and the coil are always 
single : great precision, and consequently, security and 
economy in navigation. At present, steering is done 
within about one or two degrees, that is to say, with a 
lateral deviation of twelve miles for a day of 480. With 
the apparatus under consideration, the lateral devia- 
tion would be annulled, as the steering is done within 
a fraction of a degree. Finally, the steering would be 
done with the best compass on board, and this in many 
cases, in which the common compass is defective, 
would present a great advantage. All this is of value, 
especially in foggy localities, where astronomical obser- 
vations cannot be taken. To such advantages must 
be added that which gives a better estimate of the 
route obtained by the registering. — La Nature. 



For the past ten years, and possibly longer, there 
have been practical evidences, upon certain railroad 
lines upon which speeds of 70 miles an hour and over 
are attained, that imperfectly balanced engines are 
great track destroyers, and that in extreme cases they 
make a permanent bend in the rails. These bends 
are peculiar, and differ entirely from any bend or de- 
flection that could possibly occur by any other force 
exerted by a locomotive. They are downward and 
inward. The bent rail in the track shows a down- 
ward bend of a half-inch or slightly more, and an in- 
ward bend from one-eighth to one-half inch. When 
The solution of this I these rails are removed from the track, the permanent 



Locomotive engineers have been known to report 
bad places in the track, when actually the jumping of 
their engines was the only cause for the apparent bad 
riding of the track. With the increased demand for 
high speeds, locomotives will have to be designed that 
are perfectly balanced. The limit of safe speed with 
unbalanced engines has been reached and passed. As 
a matter of economy in track and motive power repairs 
alone, the perfectly balanced locomotive is a necessity 
upon high speed lines. — Headlight, in The Railroad 
Gazette. 



\%^liat the Strikers Have Ijeariied. 

We are in the habit of saying that, in a government 
such as ours, the people must be educated, and of sup- 
posing that the necessary education is to be had in 
schools. But experience keeps the only school that 
most people learn practical wisdom in, and it is by form- 



bend, both horizontalljr and vertically, is from six to 
eighteen inches, measured on an ordinate of the chord 
between the ends of the rail. These bends have been 
found at regular intervals equal to the circumference 
of the driving wheels that made them, and for dis- 
tances varying from one-quarter of a mile to a mile 
or more. 

In a number of instances, the upward throw of 
the counterbalances was so great as to throw the 
drivers alternately clear of the rails, and in descend- 
ing the wheels did not resume their proper position on 
the rails, but instead the flanges descended on the 
tops of the heads of the rails, sometimes as far from 
the gauge lines as the centers of the heads. An exam- 
ination of the driver tires showed that the flanges of 
the rear drivers alone had been riding the tops of 
the rails, and the marks on the flanges were all directly 
under the counterbalances. 

On one road the number of bent rails removed from 
the track was very great, and they had to be sent to 
the rail mill by the car load to be straightened by ma- 
chinery, as the ordinary rail benders used by the sec- 
tion men could not do the work. The introduction of 
much heavier rails and more care in counterbalancing 
for high speeds reduced the number of bent rails, but 
the bent rails now in the same line of road show that 
heavy rails, within reasonable limits, will not prevent 
their being bent in service, neither can it be assumed 
that the rigidity of the track will prevent the develop- 
ment of the forces that do the damage. 

The bends referred to are distinguished, as before 
stated, by being downward and inward. The inside 
spikes, for a distance of about four ties, are moved in- 
ward, while the rail has left the corresponding spikes 
on the opposite side of the rail. The downward bends 
are best observed by glancing over the surface of the 
rail. The bends are peculiarly short, both vertically 
and horizontally. 

While these remarks apply particularly to one road 
as far as they apply to specific details, they apply gen- 
erally to all roads where extraordinary speeds are at- 
tained, and it is believed that a person who can re- 
cognize a rail that has been bent by an improperly 
balanced locomotive can find them in any track where 
speeds of over 70 miles per hour are reached. The 
danger of running improperly balanced engines at 
high speeds is obvious, no matter how perfect the 
track and bridges. Again, the wear and tear upon a 
locomotive is extraordinary in broken frames, broken 
springs, spring hangers, driving wheel centers, etc. 

The locomotives known to produce the effects as 
stated are generally described as express passenger en- 
gines four wheel connected, 36 and 44 tons, four wheel 
truck, 68 inch drivers and running speeds reaching 80 
miles an hour at times. It is not intended to intimate 
that no damage to track is done unless rails are per- 
manently bent. On the contrary, the same forces 
which, when developed to their maximum, bend 
rails, are developed to a certain extent at all high 
speeds, and when those speeds are not high enough to 
make the forces great enough to actually make per- 
manent bends in the rails, they are sufficient to knock 
the track out of line and surface, and thereby greatly 
increase the cost of maintenance of way. 



Tbe Great Siberian Railtvay. 

The Siberian Railway, one of the greatest enter- 
prises of the century, must attract attention by reason 
of the important commercial, political and strategic 
objects it is designed to serve. In length it will exceed 
by more than one-fifth the length of our transcon- 
tinental lines from New York to San Francisco. Be- 
sides connecting Vladivostok, its eastern terminus on 
the Pacific, with Moscow, distant 9,500 miles, it will 
reach ports on the Black Sea, the Caspian and the 
Baltic. At present the English for the most part 
carry on the commerce of China, Japan and India 
with Europe, but the new railway will, it is hoped, 
largely alter the route of this commerce and make the 
Russians its beneficiaries. In twelve or thirteen days 
it will carry goods from the Baltic to Vladivostok, as 
against the six or eight weeks now required. The tea 
and silks of China would go west via the Siberian 
Railway rather than by way of the Suez Canal or 
around the Cape. The railway will, moreover, vitalize 
the resources of vast regions now torpid for want of 
communications. The empire is wanting in arteries 
of commerce. It has but 39,000 miles of railroad. Its 
navigable streams are numerous, but by reason of ex- 
tremes of heat and cold they are navigable, as a rule, 
only in the spring and autumn. The Black Sea may 
be blocked by Turkey or England. The rivers of 
Siberia emptying into the Arctic Ocean are practically 
of no value for transportation except in their upper 
courses and for part of the year. The isolation of vast 
areas of Siberia practically destroys their great value 
for purposes of agriculture and mining. With better 
means of communication population would in Russia 
flow east, just as in the United States the construction 
of our transcontinental lines caused it to flow west. 
The natural resources are there; accessibility will 
bring them speedy development. Already the annual 
product of gold and silver in Siberia is very large, 
though its production is made expensive from want of 
modern means of transportation, but with the build- 
ing of the Siberian Railway the product will probably 
be much increased. The wealth of the region to be 
traversed in iron, coal, salt and precious stones is well 
known. — Baltimore Sun. . 



A Trolley Without Poles. 

Chemnitz, Saxony, has banished horses from her 
street cars and substituted the trolley. In a report to 
the State Department on the subject Consul J. C. 
Monoghan says one of the principal novelties of the 
adopted system is that no poles are used. The method 
of stringing wires is by means of ornamental rosettes 
fastened into the woodwork or walls of houses, having 
projecting hooks to which the wires are attached; 
These hooks are firmly fastened and are tested with 
seven times the weight they will be called upon to 
bear. Owners of houses without exception preferred 
to allow the use of their houses free rather than have 
posts on the sidewalk. The streets through which the 
cars wind their way are wider than Washington 
Street, Boston, or Westminster Street, Providence. 
The system has now been in operation for six or eight 
months, and has proved satisfactory and successful. 
The railway tracks, in conformity to the law, are level 
with the pavement, and accidents to vehicles of all 
kinds are rare. The gauge is narrower than in 
America, but the cars keep the track and run as 
rapidly and smoothly as in the United States. In the 
heart of the city they run 220 yards per minute and in 
the suburbs 330 yards per minute. 

The increase of traffic since the introduction of elec- 
tricity has been 60 per cent notwithstanding the strenu- 
ous opposition to the change and the year of exceeding- 
ly hard times. The cars have no conductors. The mo- 
torman is the only person on board who represents the 
company. By doing away with conductors the com- 
pany saves 44,000 marks annually. The fare is only 
10 pfennigs, or trifle less than 3J^ cents, on all routes, 
including transfers. Should 150,000 persons evade pay- 
ment in twelve months, the loss would be only 15,000 
marks. It would take 450,000 evasions in fare to offset 
the company's savings by dispensing with conductors' 
salaries. Among a people who pay for food and drink 
in restaurants, saloons and gardens on their honor 
alone, it is unlikely that thie company loses much. 
Culprits in this regard when detected are punished by 
having their names advertised in the newspapers as a 
warning to others. Fare boxes are attached to both 
ends of the car ; so there is no such excuse offered as 
" difficulty in getting forward." 
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AN EFFICIENT CALCULATING MACHINE. 

The mechanism of this machine consists of a series 
of adjustable toothed racks arranged in relation to a 
series of toothed recording wheels so as to perform the 
operation of addition direct, and to compound it for 
the performance of multiplication and division. The 
number to be added is set up by moving the pins in the 
figured slots, and then added to whatever number may 
be upon the opposite recording wheels when the crank 
is turned. 

The machine is about ten inches square. All the 
working parts are of metal, all are positive in their 
operation, strong, and not liable to get out of order, 
making the machine able to stand up to the hard and 
constant use it receives. 

The calculating machine bears the same relation to 
computation that the type writer does to correspond- 
ence. Its utility is now generally admitted. 

It is not claimed that the calculating machine will 
save time upon straight addition in column. But it 
is claimed that it will save time in many cases, such as, 
for example, adding a lot of numbers on separate 
slips, adding across columns, interrupted work, etc. 

For multiplication and division, however, the ma- 
chine has no mental competitors. The United States 
Lake Survey made a competitive test and reported 
that the machines were two and a half times faster, 
and that the errors, all due to the computer, were only 
half as numerous. The officer reporting said : " I 
think it safe to say that it is as much superior to lo- 
garithmic computation as the latter is superior to com- 
mon multiplication and division." The method of lo- 
garithms ranks as one of the great labor-sav- 
ing devices of man. 

The comparison between mental and me- 
chanical computation should not be con- 
fined to rapidity alone, for the saving of 
error is of the greatest importance, and the 
saving of brain labor comes next to accu- 
racy as an object. The mental processes of 
computation, although they appear to be 
very simple, are, in fact, very complicated, 
and the chances of error are so numerous 
that the brain is under continual strain. 
The amount of labor involved in a simple 
computation would be astonishing if it could 
be measured and expressed in figures, and 
the machine, in avoiding all the processes 
of memory, transfers the greater part of it 
from the brain to the hand and leaves the 
former in better condition for work that 
cannot be avoided. The late President Bar- 
nard of Columbia College said : " A calcu- 
lating machine offers relief from an intoler- 
able amount of drudgery." 

This machine is an improvement on the 
original Grant machine, which was first pro- 
posed in 1871, and which has since received 
the Centennial medal, the Scott medal of 
the Franklin Institute, and the Gold medal 
of the Massachusetts Mechanics' Association. 

The Grant Calculating Machine Company, 
of 145 Fletcher Street, Lexington, Mass., are 
manufacturers of this machine. 



matter for their tattooing, rubbing the powder into 
the wounds, in which state it has a strong animal 
smell. When newly dug up the substance of the cater- 
pillar is soft, and being divided longitudinally, the in- 
testine channel is distinctly seen. Most specimens 
possess the legs entire, with the horny part of the 
head, the mandibles and claws. The vegetating pro- 
cess invariably proceeds from the nape of the neck, 
from which it may be inferred that the insect, in crawl- 
ing to the place where it inhumes itself prior to its 
metamorphosis, while burrowing in the vegetable soil, 
gets some of the minute seeds of this fungus between 
the scales of its neck, from which in its sickening state 
it is unable to free itself, and consequently, being 
nourished by the warmth and moisture of the insect's 
body, then lying in a motionless state, they vegetate, 
and not only impede the progress of change into the 
chrysalis, but likewise occasion the death of the in- 
sect. That this vegetating process thus commences 
during the lifetime of the insect appears certain from 
the fact of the caterpillar, when converted into a plant, 
always preserving its perfect form. In no one instance 
has decomposition appeared to have commenced, or 
the skin to have contracted or expanded beyond its 
natural size. 



being run over by teams, etc. — Col. E. A. Stevens, in 
Cassier's Magazine. 



Ill a Ferryboat Pilot House. 

I shall stop you a moment and ask you to step on 
the upper deck of a New York ferryboat. You must 
not expect me to ask you into the pilot house, as, un- 
less you have a pilot's license, the law forbids it, and 
if we should have a collision the court may think that 




Tlie Bulrush Caterpillar. 

We are indebted to Mr. H. L. McFadjen, 
of Rotura, New Zealand, for several interesting speci- 
mens of the above object. An engraving of the aweto 
will be found in the Scientific American of Sep- 
tember 37, 1890. Our correspondent also sends the fol- 
lowing : 

The following is a description of the bulrush cater- 
pillar (Sphoeria Robertsia) — native name aweto. 

This singular plant, which is a native of New Zea- 
land, may be classed among the most remarkable pro- 
ductions of the vegetable kingdom. There are birds 
which dispossess others of their nests, and marine 
animals which take up their abode in deserted shells ; 
but this plant surpasses all, in killing and taking pos- 
session, making the body of an insect — and that too 
very probably a living one — the foundation from 
whence it rears its stem, and the source from which it 
derives its support. It certainly forms one of the 
most surprising links between the animal and vege- 
table kingdom yet noticed, and as such merits as cir- 
cumstantial a description as our present imperfect ac- 
quaintance with it will allow. 

The aweto is chiefly found at the root of the rata 
{Metrosideres robusta). The plant in every instance 
exactly fills the body of the caterpillar. In the finest 
specimens it attains the length of 3J^ inches, and the 
stem which germinates from this metamorphosed body 
is from six to ten inches high; its apex, when in a 
state of fructification, resembles the club-headed bul- 
rush in miniature. There are no lea.ves ; a solitary 
stem comprises the entire plant, and if any accident 
breaks it off, a second arises from the same spot. The 
body is found buried, and the greater portion of the 
stalk as well. When the plant has attained its 
maturity, it soon dies away. These curious plants, 
when fresh, have the flavor of a nut. The natives eat 
them, and likewise use them when burnt as coloring 



GRANT'S CALCULATING MACHINE. 

you "rattled" the pilot, and mulct our boat in dam- 
ages. Now look around and see the everyday life of 
the lower Hudson. There to the southward you will 
see an ocean tramp threading his way along. Astern 
are a steam lighter and a tug with a car float in tow, 
while a couple more tugs are hunting around for jobs, 
like beagles searching for a trail. The giant Campania 
is backing out of her berth, her monster stacks wit- 
nessing the industry of her stokers, who are now be- 
ginning to shovel coal to again lower the eastbound 
record. A Sound steamer is making her pier further 
down, while one of the steamboats bound for Coney 
Island is rushing down stream and an excursion tow is 
heading slowly for Glen Island. In between them all, 
steadily and surely, a dozen ferryboats are carrying 
their human freight to do the daily work of the great 
metropolis. All this is crowded into a square mile of 
water, which itself is moving to or from the sea at two 
and a half miles an hour. 

Now, think of the problem set to the ferryman. He 
must carrj', in safety, across this crowded harbor, with 
its rapid and changing currents, a large portion of the 
business population of one of the world's great centers 
of business. It is estimated that the yearly passenger 
trips between New Jersey and New York number 
70,000,000 ; that the total for all New York ferries will 
exceed 170,000,000 ; that the number of boat trips 
equals 1,800,000, and the number of teams carried 
5,000,000. All this immense traffic is carried on with 
remarkable safety. The lamentable accident to a 
Staten Island ferryboat, some twenty years ago, and a 
single collision afford the only cases of death from ac- 
cident on record among North River ferry passengers. 
There have been other cases of death, but they are 
such as are not directly connected with the risks of 
the business, such as falling down companionways, 



Accidents witli Explosives. 

The annual report by her Majesty's inspectors on 
the working of the Explosives Act for the past yea; 
gives evidence, says The Chemist and Druggist, iic ; 
only of the efficiency of the act, but also of the rigid 
manner in which the various safeguards are enforced 
by the inspectors. Fatal accidents by fire or explosion 
in manufacture, so far as these come under the control 
of the act, numbered 6 in 1893, which is a slight in- 
crease on the ten years' average, which was 5 '9. Con- 
sidering that 137 factories are reported upon, exclusive 
of those where small and toy fireworks are produced, 
this does not seem high in so risky a business. It is 
very much lower than was the case before the act 
came into operation, when the output was nothing 
like so large. A large proportion of the accidents re- 
ported are due either to spontaneous combustion or to 
the sensitiveness of the sulphur-chlorate mixtures to 
friction and percussion. So great indeed has the dan- 
ger of the sulphur-chlorate mixture been found to be 
in the manufacture of fireworks, that the inspectors 
intimate that an order under the act will shortly be 
issued by the Secretary of State prohibiting the manu- 
facture or importation or sale of any fireworks contain- 
ing the mixture, except with the express authority of 
a government inspector. 

Among the accidents recorded in the report several 
may be quoted as of special interest to pharmacentical 
readers. A striking instance of sensitiveness occurred 
at Nobel's Stirling factory, when about five 
ounces of " priming composition," consisting 
of sulphide of copper, phosphide of copper 
and chlorate of potash, was exploded through 
friction from a hardened drop of shellac 
varnish which haddroppedonthe table. An 
explosion of peroxide of sodium suggested a 
series of experiments which proved that 
peroxide of sodium is in itself a perfectly 
stable body. When, however, the peroxide 
is mixed, or even in contact, with any com- 
bustible substance it becomes at once highly 
dangerous, the addition of water causing 
instantaneously either an outbreak of fire 
or an explosion. An accident in the City 
Road was due to the fumes of ether and 
alcohol coming into contact with a gas jet. 
It was found on examination that a bottle 
containing about one-half pound of ether 
and alcohol had burst, owing to the high 
temperature of the day and the proximity 
of the gas. The vapors came in contact with 
the gas jet, which was burning at a distance 
of about thirty inches from the bottle, ignit- 
ing the contents. A serious fire was avoided 
by the gas being promptly turned off. The 
manufacture of xylonite, or, as it was ori- 
ginally called, celluloid, was the origin of 
another fire. The following is an occurrence 
which should be noted by amateur manu- 
facturers of colored fires. A Manchester 
professor of chemistry was carrying with 
him on the Manchester, Sheffield and Lin- 
colnshire Railway a mixture for producing a 
colored fire, "Bengal fire," on the occasion of 
the Duke of York's wedding. The mixture was in 
a bottle placed in a leather bag, on the middle seat of 
compartment of a first-class carriage, when just as the 
train was being pulled up the explosion occurred, and 
the three passengers in the compartment, including 
the professor himself, were injured. The composition, 
it appeared, contained unwashed flowers of sulphur 
and chlorate of potash. This was an undoubted and 
very interesting case of spontaneous ignition, the risk 
from which, in the case of mixtures of this sort, has 
long been recognized and frequently called attention 
to by the chemical adviser of the department. Al- 
though the whole case was attended with various 
illegalities, the railway authorities consented, under 
the circumstances, to withdraw proceedings. 



Increase of Strength in Metals at \jOW Temperature. 

When the earth shall have cooled until the air is 
condensed as a liquid sea above the land and the frozen 
oceans, the non-crystalline metals, as Prof. Dewar has 
shown in one of his latest lectures, will be much stronger 
than they are now. Small bars of the metals, cooled 
by liquid oxygen or air, were stretched in a cement- 
testing machine until they broke with the strain. At 
about 390° below zero Fahrenheit, the breaking strain 
of copper, which is 32-3 tons per square inch at ordin- 
ary temperatures, was increased to 30 tons; that of 
iron rose from 34 to 62-7 tons; of brass, from 251 to 
31-4; of German silver, from 38-8 to 47 tons; and of 
steel from 35-4 to 60 tons. Frozen quicksilver broke at 
33 pounds. Of two equal rods of the same metal, sus- 
pended at the ends, the one at 390° below zero was un- 
affected by a weight that at once bent the warmer one. 
The vibration of the metals was affected, as was proved 
by two tuning forks, which were in unison under equal 
conditions, but became dissonant when one was cooled. 
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THE NEW TOWER BRIDGE, LONDON. 
June 30, 1894, was a gala day in London, the occa- 
sion being the opening of a new bridge over the Thames 
River, located near the Tower. No ceremony is con- 
sidered of any consequence in England unless the 
Queen or her re- 
presentatives talie 
a conspicuous part 
therein. On this 
occasion Her Ma- 
jesty was repre- 
sented by the 
Prince of Wales 
and a galaxy of 
prince s s es, 
princes, dukes, 
duchesses, and 
other notables. 
There was a grand 
procession, then 
addresses, the 
Prince touched an 
electric key, which 
caused the draw 
to operate, and 
then declared the 
bridge opened, 
the Bishop of 
London pro- 
nounced a bless- 
ign, and a royal 
salute followed. 
A procession of 
gay 1 y decorated 
steam boats passed 
through the draw, 
the Prince gave a 
reception on the 
bridge, the royal 
party embarked 
on a steamer and 
landed at West- 
minster Bridge, 
thence home in 
carriages. We are 
indebted to Black 
and White for 
our two photo- 
graphic views and to the Graphic tor our large draw- 
ing. 

The act authorizing the work was passed in 1885, 
and the foundation stone was laid by the Prince of 
Wales June 21, 1886. As a whole,' it is a heavy piece of 



work, occupying much more valuable space than was 
necessary. But it was considered by those who had 
the say that such a work, located, as it was, near the 
historical Tower of London, ought to be massive, and 
present a medieeval architectural look. So they sank a 




THE NEW TOWER BRIDOE. LONDON THE BASCULES CLOSED. 



pair of great piers in the narrow river, erected strong 
steel frames thereon to carry the cables and other 
parts, and then clothed the steel work with a shell of 
stone, the work, as a whole, being thus made to repre- 
sent a structure of massive masonry. 



The London Builder denounces the work as a case 
of false pretenses. But there is no denying that the 
bridge looks well, and makes a solid, grand, and sub- 
stantial appearance. 

The construction is peculiar. The draw consists of 

two leaves called 
bascules, which 
open vertically to 
allow the passage 
of vessels. These 
bascules are 
weighted at their 
lower ends and 
turn easily on pi- 
vots arranged in 
the bases of the 
towers. The width 
of their span is 
200 feet. Between 
the towers, at 
their upper ends, 
and 140 feet above 
high water level, 
extends a perma- 
nent bridge for 
the use of foot 
passengers. There 
are elevators in 
the towers to take 
up the passengers, 
so that when the 
draw is opened 
foot passengers 
may still use the 
upper bridge. It 
requires five min- 
utes to open and 
close t h e draw 
and allow a vessel 
to pass. The bas- 
cules are operated 
by pinions tiiat 
engage quad- 
rants on the lower 
ends of the bas- 
cules. The en- 
trance to the 
bridge on the 
Middlesex side is opposite to the Mint. The ap- 
proach passes along the east side of the Tower 
to the shore, where the northern abutment is placed 
on the west side of the wharf belonging to the General 
Steam Navigation Company. The south abutment is 
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placed a little to the westward of Horselyrtown Stairs, 
and the approach on this side of the river is about 
800 feet long:, and runs in a straight line from this 
point, on a falling gradient of 1 in 40, until it meets 
Tooley Street. The north and south river piers are 
similar in all respects, and are, we believe, the largest 
of their kind in the world, the area of the two piers at 
the level of the foundations being about equal to the 
whole of the twelve circular piers carrying the Forth 
Bridge. The only other foundations of such dimen- 
sions are those of the Brooklyn Bridge, the two main 
piers of which support a roadway of 1,606 feet span. 
The total length of the bridge, including both ap- 
proaches, is just half a mile. The total height of the 
towers on the piers, measured from the level of the 
foundations, is 393 feet. For the construction of this 
bridge some 235,000 cubic feet of granite and other stone, 
30,000 to:is of cement, 70,000 cubic yards of concrete, 
31,000,000 bricks and 14,000 tons of iron and steel have 
been used. 

The mode adopted for spanning the landward open- 
ings is the suspension .system— that is, by stiflfened 
ckains anchored in the ground at each end of the 
bridge, and united by a horizontal tie across the 
central opening at the high level. This tie is carried 
by two narrow bridges ten feet in width, forming foot 
bridges, which come into use 
when the opening span is open 
for the passage of vessels. Above 
the landings from which the foot 
bridges start, and on which the 
foot passengers land from the 
lifts, come the roofs of the tow- 
ers, the tops of which are 163 feet 
above the roadway level, or 364 
feet from the bottom of the foun- 
dations. 

The original d esign for a bridge 
on this plan is credited to the 
late Sir Horace Jones. But the 
modification and construction of 
the great work as it now stands 
is due to Mr. John Wolfe Barry, 
an engineer of great ability. The 
bridge has cost the enormous 
sum of $5,500,000. 

Apropos of the way in which 
the Yankee sometimes deals with 
such jobs as the bridging a nar- 
row stream like the Thames, we 
give a view of the new lift bridge 
over the Chicago River at Hal- 
sted Street. 



system could not be applied to an opening of as much 
as 500 feet to 600 feet if desired, and the cost in such a 
case would certainly be considerably less than that of 
a swing bridge giving an equal opening, and if the 
foundations were difficult, it might cost less than a 
swing bridge giving two 350 feet openings. 

In general plan the type of bridge under consid- 
eration consists of an ordinary truss span, resting on 
masonry abutment as usual, but so arranged that the 
truss can be raised from its seat and lifted high above 
the water level, so as to permit of masted vessels pass- 
ing beneath. The truss is of the ordinary pin-con- 
nected type, 130 feet long by 33 feet high, connections 
being formed for the road way by prolonging the ver- 
ticals below the bottom chord. This roadway is 34 
feet wide between curbs, but the distance apart of the 
trusses, center to center, is 40 feet. The cross girders 
are of the plate type, and have the longitudinals, con- 
sisting of 15 inch I beams, riveted to their webs. The 
lower lateral bracing is fixed to the bottorri flanges of 
these I beams. The pathways, 7 feet 8 inches wide, 
are carried on brackets, the pull of the top flange be- 
ing carried round the vertical post. To guide the span 
while it is being lifted, two rollers are employed at 
each end of each top and bottom chord. One of the 
rollers is intended to take up side pressure, while the 



THE HALSTED STREET BRIDGE 
OVER THE CHICAGO RIVER. 
We publish this week some 
further illustrations of the lift 
bridge, says Engineering, to 
which we are indebted for our 
cut and these particulars. (In 
some respects the problem to be 
solved was much the same as at 
the Tower Bridge, London. 
Some form of structure was re- 
quired which, while giving when 
necessary a free way for high- 
masted ships, should obstruct 
the waterway and the river 
banks as little as possible. Hith- 
erto the bascule type has been 
generally adopted under such 
conditions, and it was the favor- 
ite form of draw bridge during 

the middle ages, when such structures had a mili- 
tary rather than a commercial object. A moderate 
span was then all that was required, but when, at 
a more recent period, provision had to be made 
for the passage of large vessels, the swing bridge 
was invented, and up to the present it is still the fav- 
orite form where a large opening is required. In cer- 
tain cases the swing has been as much as 450 feet long. 
A bascule bridge of similar span would be" much more 
expensive, and, in fact, the Tower Bridge is, we be- 
lieve, the only instance of a large bascule opening in 
existence. The increased expenditure in this latter 
case was considered justifiable on the ground that the 
bridges in a large city should be as picturesque as pos- 
sible, and it would have been disgraceful for a wealthy 
oonimunity like that of London to have permitted the 
erection of a structure that would not harmonize with 
the old tower to which the new bridge is so close a 
neighbor. These latter considerations do not seem to 
have had much weight in the case of the Halsted 
Street Bridge, which, though a capital piece of engi- 
neering and a great credit to its designer, Mr. J. A. L. 
Waddell, can hardly be considered a success from the 
iBsthetic point of view, though this defect is not inher- 
ent in the type, and we have no doubt Mr. Waddell 
will be able to embody his idea in a more graceful 
form whenever he finds a community ready to pay for 
the luxury. Apart from this, the lift type seems to 
have great advantages, and there is no reason why the 




the pulleys by a light truss. The abutment towers are 
very stiff, and consist each of two main vertical posts, 
which serve as guides for the lifting spans as well as 
taking most of the weight, while two raking posts sup- 
port them against any end sway of the span when in 
its topmost position. 

The bridge was designed by J. A. L. Waddell, C.E., 
of Kansas City, he having planned the same on a 
larger scale for Duluth Harbor. W. W. Curtis, engi- 
neer of the Pittsburg Bridge Company, made all of 
the working drawings of the structure, while the de- 
tails of the lift gear were worked out by Superintend- 
ent T. W. Hermans, of the Crane Elevator Company. 
The primary idea on which this type of bridge is 
based is the elimination of a center pier in cases where 
the bridge spans a navigable stream and a draw is 
necessary thus securing the free use of the whole 
channel with very little obstruction of the docks in 
the immediate vicinity. This is accomplished by lift- 
ing the roadway to a sufficient height to allow passage 
of vessels with their spars and rigging, only for such 
time as is necessary, and immediately lowering to 
place, giving as little obstruction to street traffic as is 
possible. The bridge is so equipped as to be raised to 
full height in less than one minute, one engine being 
sufficient for the work, so that in this respect it is fully 
up to the ordinary center-pivot 
swing bridge, with the further 
advantage that in most cases it 
is only necessary to raise it part 
of the way, with the correspond- 
ing saving of time.) 

An accident which caused not 
a little excitement occurred re- 
cently in the working of this 
bridge. When the bridge was 
raised on the morning of July 
16, to allow a vessel to pass 
under it, a pinion in the hoist- 
ing apparatus broke as the 
bridge reached its uppermost 
position, and it was impossible 
to lower the structure until re- 
pairs were made, which it took 
thirty-six hours to accomplish. 
At the time of the accident, 
there were on the bridge eight 
passengers, of whom three, a 
policeman and two boys, were 
lowered in a chair tied to a rope 
but five others, all men, were 
kept prisoners in their elevated 
position. A basket of provi- 
sions was sent up to them by a 
rope, and they passed the night 
as comfortably as they could in 
the signalman's little house. 



THE NEW LIFT BRIDGE, HALSTED STREET, CHICAGO 



other checks any tendency to longitudinal swaying, 
but as provision must be made for 'expansion, this 
roller is fitted with powerful springs behind its bear- 
ings. The side pressure rollers are connected to the 
chords by a breaking piece, so that if the span is 
struck by a vessel the effect will be to shear this roller 
ofl', rather than to damage the span more seriously. 
A small hut for the bridge attendant is. erected on the 
top of the lifting span. 

The principal interest of the structure, however, 
centers on the lifting arrangements. As usual in the 
States, steam is employed for this purpose, an engine 
house being built on the river bank underneath one of i rhinoceros. 



Rcniai'Uable Fossils, 

Prof. J. B. Hatcher and his 
party of students from Prince- 
ton College, who have just com- 
pleted a tour through the Bad 
Lands of South Dakota, in search 
of fossils and petrifactions, have 
met with good success. The 
party has been in the Bad Lands 
between the Cheyenne and 
White Rivers since March 1. 
After completing their task, they 
started on an overland trip to 
Yellowstone Park. The collec- 
tion of fossils has been shipped 
to Princeton. It weighs 9,000 
pounds and consists of rare specimens of extinct ani- 
mals. 

The choicest and most valuable specimen was the 
elotherium, or extinct pig. The specimen was found 
protruding from a bank of one of the deep hollows in 
the Bad Lands. This is the only skeleton ever found 
of this character in that district, and was perfect, no 
bones being missing. This carcass is much larger than 
the modern pig ; in fact, it is larger than the living 
rhinoceros. 

One specimen was the titanotherium, or extinct 
rhinoceros, which was twice as large as the modern 



They also found several specimens of the 



the side spans of the bridge, and in this two 70 horse 
power engines have been erected, together with ample 
boiler power. These engines run at 340 revolutions 
per minute, and, drive the pulleys for the lifting tackle 
by means of gearing. This tackle consists of 16 steel 
wire cables, ^ inch diameter, eight of which attach to 
the top of tie span and the other eight to the counter- 
weights, the lead of the cables being so arranged that 
as one set is wound on the winding drums the other set 
is wound oflf. The main sheaves on the top of the 
towers are 13 feet in diameter, and as the span and its 
counterweights each weigh about 350 tons, these four 
pulleys have each to carry about 75 tons each, and 
thus require a rather large shaft and long bearings. A 
13 inch shaft has been adopted. To take the pull of the 
cables the two towers are connected together between 



rhinoceros family and the metamydor, a relative of the 
rhinoceros. Then there are skeletons of numerous 
small animals. They found a few fish skeletons, the 
only fish skeletons ever found in those beds. Last 
year's expedition from Princeton succeeded in obtain- 
ing the only crocodile ever found in the Bad Lands. 
On this trip a good specimen of the amphisbaenold 
lizard was unearthed, the only specimen of this reptile 
ever found in the world. This has no limbs at all, and 
was a very low order of the lizard. 



Germany is now the best educated nation of the 
Continent, yet only one hundred years ago German 
teachers in many parts of the country were so poorly 
paid that they used to sing in front of houses in order 
to add to their income by odd pence. 
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DilTereiit Ways of Carrying Cliildreii, 

La Province medicale for June 30 contains an ab- 
stract of an article on this subject by Dr. Felix Reg- 
nault, published in La Medecine moderne, in which 
the author writes as follows : Our customs with re- 
gard to the manner of carrying children are well 
known. They are carried on the left arm in order to 
leave the right hand free for use, but this practice evi- 
dently is not the best, for, aside from the fatigue en 
tailed, one is obliged to pay the closest attention to the 
child, to watch all its movements while it is thus carried. 
Such a custom could not prevail among savages and 
half-civilized nations, where the necessities of existence 
do not permit of the same freedom from care, and where 
the women are obliged to work in the fields. The 
French peasants, says M. Regnault, leave their chil- 
dren in the cradle, and, if necessary, tie them in. 
This is the custom also in Armenia, in Morocco, and 
in Tartary. In Russia and among the Ostiaks the 
baby is put into a light willow basket, which is carried 
on the back and held firmly by means of straps. The 
custom among the Africans is still better. There the 
child is carried directly on the back and held firmly in 
place by means of a piece of cloth which is brought 
forward and fastened in front of the chest. In this 
manner the child is always carried by the mother, 
whether working in the fields or carrying water jugs on 
her head. 

This custom has spread to other countries, and it has 
become a constant practice among the Japanese, who, 
it is well known, are the mosJ; careful people with 
regard to their children. M. Vidal, in the Revue d''an- 
thropologie for 1874, gives many interesting details on 
this subject. Prom the time of the child's birth until 
it is three or four years old it is carried always, and 
everywhere, on the back. A garment called kimono is i 
of such ample dimensions that when the folded sides 
are spread open it forms between the chest and the 
back a large funnel-shaped space into which the child 
is put, the head alone showing above the edge of the 
garment ; the hands and arms are free, so that the 
child's movements are not restricted, and thus there is 
little danger of a fall or a blow. In this way, too, the 
baby is not exposed to cold, the mother's body giving 
sufficient warmth. Another advantage to be derived 
from this way of carrying babies is that the mother 
has her hands free to perform her daily work. 

It is quite common, says the author, to see children 
of five or six years carrying their younger broth- 
ers and sisters in this manner on their backs. Euro- 
pean children also are carried in this way by native 
nurses, and they do not seem to find it uncomfortable. 

Among other nations the custom varies, and the hip, 
usually the left one, supports the child's feet. In this 
case a band holds the baby in place and leaves the left 
arm of the person who carries the child free. Among 
the Malays this band is a piece of cloth which is fas- 
tened on the right shoulder ; among the Niams-Niams 
it is a large piece of hide which is crossed over the left 
shoulder and passes under the right one. When the 
women carry anything on their heads the back is chosen 
for the child, and when objects are carried on the back 
the child is placed on the hips, where it is fastened with 
bands. This custom prevails among many negro races. 
On the Congo coast objects are put on the head, and 
the child is carried on the liack. In the interior, 
where there is more danger of accidents occurring, 
loads cannot be carried on the head, as they would be 
exposed to a fall ; consequentl5' they are put into a 
basket on the back, which is fastened with a large piece 
of goat skin on which the child is seated. 

M. Lapicque, in his voyage to the Andaman Islands, 
has also seen the women of that country carrying chil- 
dren on the left iiip and a basket on the back. In this 
way, says the author, have savage nations solved the 
question of .being able to carry on their work and at 
the same time watch over and take care of their chil- 
dren. — N. Y. Med. Jour. 



Royal Exhibits at the Chicago Exposition— Report 
on Women's Work, British Section. 

The following report of the Ladies' Committee of the 
British Section has been transmitted to the Royal 
Commission : 

In October, 1893, at the request of the Royal Com- 
mission, of which Sir Richard Webster, Q.C., M.P., 
was chairman, H. R. H. Princess Christian, of Schles- 
wig Holstein, Princess Helena, of Great Britain and 
Ireland, accepted the presidency of a Committee of 
English women to represent, as far as possible, the work 
of women in England at the World's Fair in Chicago. 

A large and representative Committee was formed, 
and the work of collecting and choosing the exhibits 
was undertaken by thedilTerent vice-presidents of each 
section of work, with the assistance of their separate 
sub -committees. Miss Pay Lankester was appointed 
secretary to the Committee by the Commission. A small 
Finance Committee, with Sir Douglas Galton as chair- 
man, was appointed by Her Royal Highness. 

The Committee was divided into eleven sections, the 
presidents of each section undertaking to form sub- 
committees and regulate the collection of exhibits — 
thus Scotland, Ireland, and Wales were represented. 



Education, handicrafts, lace, literature, needlework 
and embroidery, philanthropic work, and nursing, with 
the Countess of Aberdeen, Lady Aberdare, Mrs. Faw- 
cetc. Lady Roberts and Miss Webster, Duchess of 
Abercorn, Mrs. Gordon, Lady Henry Grosvenor and 
Lady Amherst, the Baroness Burdett-Coutts and Mrs. 
Bedford Fenwick, as presidents of the sections, each 
lady forming an actift^e sub-committee to assist her in 
her work. 

Mrs. Roberts-Austen kindly undertook the decora- 
tion of the vestibule, which was most beautiful, with 
panels on one side, by Mrs. Swynnerton, representing 
Nursing, in three groups, and on the other side by Mrs. 
Lee Merrett, representing Kindergarten; a group of 
women embroidering and women receiving degrees at 
the London University. 

Miss Roper and Miss Halle furnished bass-reliefs, 
which were placed over the entrance. 

Mrs. Roberts-Austen also sent out a few selected 
paintings by eminent women artists. 

Miss Helen Blackburn kindly undertook to lend a 
collection of portraits of eminent women. They were 
arrangei in periods — in MediiBval period, in Tudor 
period. Civil Wars, early half of 18th century, pioneers 
in Philanthropy and General Advancement of Women, 
pioneers in Education; Central Group, Science, His- 
tory, etc.; General Literature, Poetry, Fiction, Drama 
and Music, Art; in all, nigh upon 200 portraits. 

Mrs. Pawcett, besides being president of the Educa- 
tion Committee, was kind enough to write the report 
for the catalogue to the Woftien's Building, and this 
she did in the most able manner, explaining the objects 
and aims of the Women's Committee. 

Some of the vice-presidenti also wrote short prefaces 
on their own particular work in the catalogue : Mrs. 
Pawcett, for the Education Committee; Mrs. Bruce 
Clarke, fo.r the Lace Committee. 

Lady Priestley contributed a paper on " Hygiene in 
the Home" to the Congress, and Miss Blackburn un- 
dertook to provide one on " Patents taken by Women." 

Thus about a hundred educated women were ener- 
getically interested in the active occupation of forming 
a suitable representative exhibition of the work of their 
fellow countrywomen. The expenses of the collections, 
show oases, freight, and insurance were heavy, but 
the Commissioners most generously undertook the ex- 
penses of freightage, insurance, and return of goods. 

Her Royal Highness attended all the meetings per- 
sontilly, and was actively interested in the promotion 
of the work. The Committees have every reason to be 
congratulated on the speedy, economical, and business- 
like way with which their work was accomplished, the 
English Women's Section being the only one that was 
ready on May 1, when the Exhibition opened, mainly 
owing to the energy of Mrs. Cope, the lady sent out in 
charge of the exhibits. As the ladies did most of the 
work themselves, there was very little expense attached 
to the undertaking, except the most absolutely neces- 
sary expenditure. Mrs. Cope was sent from England 
in charge of a certain number of exhibits — royal ex- 
hibits, needlework, handicraft, lace, Welsh, and Indian 
work sub-sections. 

Her Majesty the Queen and the Royal Family of 
England sent several paintings and work executed by 
themselves ; also other exhibits : 

1. Six original sketches from nature in one frame, by 
H. M. the Queen. 

3. Copy in water colors from an oil painting, size of 
life, of H. M. the Queen's Munshi and Indian Secretary, 
Ab-dul-Karim, 1893, by H. M. the Queen. 

3. Two pictures in oil by H. R. H. the Princess 
Christian of Schleswig Holstein. 

4. Study from nature in water colors, by H. R. H. 
Princess Louise. 

5. A picture by H. R. H. Princess Beatrice (Princess 
Henry of Battenbu'rg). 

Two napkins made from flax spun by H. M. the 
Queen. 

A hat plaited by H. M. the Queen and given to her 
granddaughter Princess Victoria of Schleswig Hol- 
stein. 

Corner chair of carved oak and cut and embossed 
cowhide, H. R. H. the Princess of Wales. 

Embroidery on linen ; knitted jersey — H. R. H. 
Princess Helena (Princess Christian of Schleswig Hol- 
stein). 

Music stool of carved oak and out and embossed cow- 
hide, by H. R. H. Princess Victoria of Wales. 

Stool of carved oak and cut and embossed cowhide, 
H. R. H.. Princess Maude of Wales. 

These Royal exhibits were received with especial in- 
terest in America. 

The sales of work were not large, partly on account 
of the heavy duty to be paid on English goods and 
partly on account of the restriction that visitors could 
not take away purchases from the building until after 
the closing of the Exhibition. 

The British Nursing Section received particular dis- 
tinction in the way of medals and awards. 

Thie collection of lace sent by the Duchess of Aber- 
corn was particularly beautiful, as were the exhibits 
and specimens of lace sent by the Countess of Aber- 
deen. 



The Scottish industries have profited by sending ex- 
hibits to the Exposition, as many sales took place in 
the way of Harris tweeds, Shetland shawls, hand- 
knitted stockings and gloves. 

Thecottage industries at the Welsh Section attracted 
considerable attention, more especially the hand-loom 
weaving, where 928 yards of flannel was woven during 
the Exhibition by a young Welsh woman in national 
costume, sent out for the purpose. The spinning 
wheels, both of North and South Wales, were very in- 
teresting, and "Welsh Section "was always popular 
among the visitors. 

Two lady custodians, Mrs. Bond, an English lady re- 
siding in Chicago, and Mrs. Cope, sent out from Eng- 
land, were actively employed during the whole time of 
the Exhibition, and votes of thanks were sent to Eng- 
land by the Board of Lady Managers on account of 
the active services rendered by these ladies, and letters 
expressive of warm appreciation of British women's 
exhibits have been received from Chicago. 

Three lady judges were appointed by the Committee 
at the request of the Board of Lady Managers, viz.. 
Miss Knesly, Nursing, etc.; Mrs. McAllum, Philan- 
thropic Work; Mrs. Crawford, Art and Handicraft. 

Several members of the Ladies' Committee visited 
Chicago during the Exhibition. Mrs. Bedford Pen 
wick made two journeys to install the nursing exhibits, 
and obtained medals for the nursing appliances. Miss 
De Pledge also attended and read papers. Mrs. Rob- 
erts-Austen personally superintended the decoration of 
the vestibule with panels. Mr. Osborne also went on 
account of the Baroness Burdett-Coutts. 

Notices of the numerous medals and awards which 
have been gained by British women have been sent to 
the president of each section; they are too numerous 
to mention in this report. An official list can be seen 
at the offices of the Women's Work, 53 Berners Street, 
W., or at the Society of Arts. 

The thanks of the Ladies' Committee are due to Sir 
Frederick Abel in lending space at the Imperial Insti- 
tute for the packing of exhibits and the reception o« 
their return to England; and to Sir Somers Vine and 
the officers of the institute for their courtesy in assist- 
ing the Ladies' Committee in every possible way. 

The exhibits not sold have been returned, with very 
little damage. 



SCOTLAND. 

President. — Countess of Aberdeen, in conjunction 
with the Scottish Home Industries Association. Hon. 
Secretaries. — Miss Munro Ferguson and Miss Meta 
Donald. 

IRELAND. 

President. — Countess of Aberdeen, in conjunction 
with the Irish Industries Association. 

WALKS. 

President. — Lady Aberdare. Hon. Secretary.— Miss 
Adeane. ' 

BDUCATION. 

President— Mvs. Pawcett. Miss Buss, Miss Julia 
Cock, M.D., Miss Davenport Hill, Miss Gurney, Miss 
Tod (Belfast), Miss Kingsley, Miss F. Stevenson (Edin- 
burgh), and Miss L. Stevenson. 

HANDICRAFTS. 

Presidents. — Lady Roberts and Miss Webster. Mrs. 
Jack Johnson, Miss H. Blackburn, and Miss C. Holden 
(hon. sec.) 

LACE. 

President. — Duchess of Abercorn. Lady Clinton, 
Lady Ernestine Edgecuuibe, Lady Susan Fortescue, 
Lady Iddesleigh, Lady Kenmare, Lady Kennaway, 
Lady Morley, Hon. Mrs. Marker, Hon. Mrs. Peek, 
Mrs. Bruce Clarke, Mrs. Alfred Morrison, Mrs. Reeve, 
and Miss Constance Hargrove (hon. sec.) 

LITERATURE. 

President. — Mrs. Gordon. Mrs. Humphrey Ward, 
Mrs. Clifford, Miss Gayford (hon. sec), Mrs. Green, and 
Miss Kingsley. 

NEEDLEWORK. 

. Presidents. — Lady Henry Grosvenor and Lady Am 
herst, of Hackney. 

NURSING. 

President. — Mrs. Bedford Fenwick. Lady Jeune, 
Lady Priestley, Miss Emily Shaw-Lefevre, Miss Isla 
Stewart, Matron St. Bartholomew's Hospital; Miss K. 
Hendie Close, Lady Superintendent for Sick Children, 
Great Ormond Street ; Miss De Pledge, Matron Chelsea 
Infirmary; Mrs. Cheadle, late Inspector Queen's 
Nurses; Miss S. Cartwright, Gordon House Home Hos- 
pital; Mrs. Walter Lakin, Miss Edith Kirwas Ward, 
Miss Annesley Kenealy, and Mrs. Holmes Spicer (hon. 
sec.) 

PHILANTHROPY. 

President. — Baroness Burdett-Coutts. Countess of 
Harrowby, Mrs. Boyd Carpenter, Miss Mary Steer, 
Mrs. Holmes White, and Miss Ellen E. White. 
(Signed) 

Helena. 

Princess of Great Britain and Ireland, 
Princess Christian of Schleswig Holstein. 

Fay Lankester, 

Secretary 
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The Newspaper Museum of Alx-la-Chapelle. 

At Aix-la-Ohapelle there is a museum which is prob- 
ably unique of its kind, and which contains more than 
five hundred thousand journals in various languages. 
It was founded in 1886 by Mr. Oscar Forkenbeek, a dis- 
tinguished amateur, who for forty years devoted his 
entire income to the acquisition of rare or curious 
specimens. A subscriber to several hundred journals 
coming from all parts of the globe, Mr. Forkenbeek 
received and read every morning a large number of 
papers published in thirty different languages. In 
founding his museum, he endowed it in the first place 
with ten thousand complete collections that he had 
got together, and then he sent a circular letter to the 
press of the entire world requesting it to second hiui 
in the colossal work that he had undertaken. 

Most of the journals, especially those of Europe, are 
sent regularly to the museum, which now finds itself 
in the possession of complete series and some very rare 
specimens. Among the latter may be mentioned a 
number of the Illuminated Quadruple Constellation, 
published in New York in 1859. This very extraordi- 
nary journal is no less than eight and a half feet in 
length by six in width. It contains eight pages of 
thirteen columns each. The columns are forty-eight 
inches in length, and, if placed end to end, would 
therefore form a strip of printed paper about one hun- 
dred and twenty-five yards in length. It was printed 
with the greatest care upon a specially prepared and 
very strong paper that weighed about three quintals 
to the ream. Forty men worked night and day to set 
up and print the first number of this monster journal, 
which is to appear but once a century. — La Nature. 



OF 



TEE HARMONY AND MEASUSEMENT 
PERFUMES. 

The manufacture of perfumes is a- thoroughly French 
industry, and it is no exaggeration to say that it af- 
fords a living to three-fourths of the rural population 
of the environs of Nice, Cannes, and Grasse. Yet this 
so prosperous branch of our horticultural industry has 
recently witnessed the birth of a rival one, that threat- 
ens to strangle it; we refer to the obtaining of per- 
fumes through synthesis. 

What is to be done in the face of such competition ? 
Abandon the culture of flowers and leave the manu- 
facture of perfumes to all the chemists of Europe ? 
But, then, what use shall we make of our beautiful 
sunshine of Provence and the privileged climate that 
France enjoys in the south ? No; it is preferable to 
react, not by endeavoring to obtain products as cheap 
as those furnished by chemistry, which would be sim- 
ply chimerical, but by doing better — that is to say, by 
producing fine, delicate perfumes, capable, conse- 
quently, of competing with the always quite coarse 
products obtained by synthesis. In order to reach such 
a result, it is necessary to determine in an accurate 
manner the methods of formation and localization of 




Fig. 2.-MEASUBEMENT OF PERFUMES BT MEANS OF 
THREADS. 

the perfumes in flowers, to observe their varia- 
tions in the life of the same plant; to learn the condi- 
tions of culture that give maximum renderings, to de- 
vise rational methods of extraction, and to classify the 
perfumes. It is these various problems that Mr. E. 
Mesnard has attacked, and in part solved. We shall 
occupy ourselves here merely with his researches upon 
the measurement of the intensity of perfumes, and 
which are of a nature to interest the public at large. 
It must not be thought, in fact, that, in order to 
excite our olfactory nerve agreeably, it suffices to 
mix, in any proportions whatever and in any manner 
whatever, odors which, isolated, are agreeable to smell, 
any more than it would suffice to drum upon a piano 
in order to play a harmonious air. There is, says Mr. 
Piesse, in his treatise upon perfumes, an octave of 
odors, just as there is an octave of notes; certain per- 
fumes unite with each other like the sounds of an in- 
strument. Thus, bitter almond, heliotrope, vanilla, and 
clematis blend very well, each of them producing near- 
ly the same impression, in a different degree. On 
another hand, we have lemon, orange peel and verbe- 
na that form a higher octave of odors, and which associ- 
ate with each other likewise. The analogy is completed 



by what we call semi-odors, such as rose with rose 
geranium for a half tone. 

It is curious to note that upon mixing a small num- 
ber of perfumes in definite proportions, we can obtain 
the majority of the odors of flowers, with the exception 
of that of jasmin, which is sui generis. With long 
practice, it is possible, if we may dare to so express 
ourselves, to educate our nose and become composers 
of perfumes, just as musicians become composers of 
music. Certain perfumers succeed in distinguishing 
more than four hundred odors and in blending them 
without difficulty in a proper manner. But these are 
exceptions ; so Mr. Piesse, in order to aid the manu- 
facture of perfumes, has conceived the ingenious idea 
of selecting the odors that are more especially em- 
ployed in perfumery and of placing the name of each 
odor in a gamut in the position corresponding to its 
effect upon the olfactory sense (Fig. 3). 

The odors that are not designated in the tables in 
question are easily interposed between those that are 




Fig. l.-MEASUREMENT OF PERFUMES THROUGH THE 
EXTINCTION OF PHOSPHORUS. 

here inscribed. Some of them admit neither sharps 
nor flats. Others, owing to their diverse varieties, 
might form a gamut by themselves alone. When a 
perfumer wishes to make a bouquet of primitive odors, 
he must select those that accord, and the perfume will 
then be harmonious. Upon glancing at the gamut, 
we shall see what harmony and discordance are as re- 
gards odors. Just as a painter blends his colors, just 
so a perfumer must blend aromas. When a bouquet 
of several perfumes is made, the latter must be so 
mixed that when brought together they shall form a 
contrast. 

The following is an example that shows the method 
of compounding perfumes according to the laws of 
harmony : 

BASS. 

Pergularia 

Sweet pea 

Violet 

Tuberose 

Orange flower 

8outIiern wood 



Sol 
Sol 
Be 
Fa 
Sol 
Si 



■ Bouquet, chord of sol. 
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This method of gamuts is ingenious and renders 
very great services, but it cannot be denied that it is 
very artificial, scientifically speaking, and this is what 
led Mr. Mesnard to the measuring of the intensity of 
perfumes in a more accurate manner. The matter is 
extremely delicate from all points of view, and it is in- 
teresting to see the roundabout method by which Mr. 
Mesnard has reached it. The method consists essen- 
tially in the introduction, into a given vessel, of air 
laden with a known perfume and of air that has passed 
over a special and easily procured volatile oil— essence 
of turpentine. Although the sense of smell is not 
capable, as may be supposed a priori, of estimating 
the intensity of an odor in absolute measure, it is 
capable of being a wonderful comparer. It is possible, 
therefore, to form a mixture in which the sense of 
smell shall succeed in perceiving only a neutral odor, 
that is to say, an odor such that it would suffice to 
cause a slight variation in the proportion of the 
essential oils in one direction or the other, in order to 
smell either the perfume or the essence of turpentine. 
At this moment, it may be admitted that the two 
odors are equivalent. It now only remains to deter- 
mine the quantity of essence employed. As a basis for 
this is taken the curious property that essence of 
turpentine possesses of extinguishing the phosphores- 
cence of phosphorus. The proportion of essence is 
easily calculated, by knowing that, in order to prevent 
the phosphorus from shining in a given space, it is 
necessary to introduce thereinto a volume of air so 
much the greater in proportion as it is charged with a 
less weight of vapors of turpentine essence. The in- 
tensity of the perfume will evidently be so much the 
stronger in proportion as it has been necessary to 
employ a larger quantity of essence in order to neu- 
tralize it. 

In Fig. 1 we represent one of the apparatus used for 
such measurement. The observer watches in a ball of 
blackened glass, F, for the moment in which the phos- 
phorus contained therein is extinguished. The numer- 
ous rubber bulbs observed are designed for stirring up 



the odorous vapors and for obtaining very homogene- 
ous mixtures — this being a very important condition. 
We show also (in Fig. 3) the last and not least curious 
model devised by Mr. Mesnard. The nose of the ob- 
server will be seen communicating with the cavity of 
the apparatus, into which is introduced the perfume 
and the essence by means of two threads that they im- 
pregnate. These threads may be seen through a hole 
that the engraver has represented in the cover forthat 
purpose. We begin by introducing a determinate 
length of perfume thread, and then, in the same way, 
a certain length of essence thread, until the two odors 
neutralize each other. The intensity of the perfume 
can then be expressed in length of thread. To meas- 
ure a perfume by the surveyor's chain is something 
that one would not have expected ! — L' Illustration. 



mountain Sickness. 

Mountain sickness is a complaint well known to most 
ascensionists to great heights. It is at the altitude of 
about 12,000 feet that they generally experience this 
peculiar trouble, which becomes more and more marked 
in measure as this height is exceeded in order to reach 
altitudes of 14,000, 15,000, and nearly 16,000 feet, as in 
the ascent of Mont Blanc. 

Reaching such heights, the ascensionist is attacked 
with extreme lassitude and a desire to breathe more 
frequently. Scarcely has he made a few steps when he 
is obliged to stop in order to take breath, as if ex- 
hausted by the slight effort that he has just put forth. 
With this is joined, in certain persons, a feeling of 
nausea and a tendency to syncope. De Saussure, in 
one of his first ascensions, noted all these peculiarities, 
but was able to control the sensations caused bj- the 
trouble. Dr. Lortet, Dean of the Faculty of Lyons, 
who has made a thorough study of these physiological 
troubles, noted the same phenomena. More recently, 
Mr. Egli-Sinclair has made the ascent of Mont Blanc 
and has given a scientific account of it of the great- 
est interest. In company with Messrs. Infeld and 
Guglieminetti he started under the habitual conditions 
and reached the summit without tremors of the limbs 
and without shortness of breath. It was not until the 
ascensionists were installed in the hut erected upon 
the summit by Mr. Vallot that they felt the first at- 
tacks of the mountain sickness. Their respiration be- 
came difficult, their muscles were sensitive, and the 
sickness was completed by headache and a slight 
nausea. The party remained in the observatory four 
days, and the same symptoms persisted during almost 
the entire time. These symptoms, which are exactly 
the same as those experienced by other observers, will 
confirm the existence of a mountain sickness. 

What is the nature of the complaint? It is due to 
anoxhijemia, that is to say, to an insufficient quantity 
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Fig, 3.-GAMUT OF PERFUMES. 

of oxygen being absorbed by the blood. Messrs. .Jour- 
danet and Bert have demonstrated that the rarefac- 
tion of the air prevents the organism from receiving 
the quantity of oxygen necessary for respiratory and 
organic combustion. Mr. Egli-Sinclair has shown the 
reality of this fact by careful analyses of the blood. In 
his companions and himself, the proportion of hemi- 
globine of the blood was reduced by a third, and even 
a half, and rose again, and that but slowly, only after 
their descent to the valley. The connection between 
mountain sickness and the amount of oxygen furnished 
the blood, therefore, appears evident. This, however, 
is not the sole cause, for another factor intervenes, and 
that is the fatigue, the exhaustion that is experienced, 
and which is variable according to the subject, his re- 
sistance, his training, and the conditions under which 
the ascent is made. In measure as one ascends a high 
mountain, then, the expenditure of oxygen is increased 
and the loss is not compensated for by an atmosphere 
that becomes more and more rarefied. The more the 
walk is forced, the more laborious becomes the effort, 
the more apparent becomes the decrease in oxygena- 
tion, and the more marked the disagreeable symptoms 
above mentioned. 
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Science Notes. 

Application of Compressed Air to Busting. — 
Cosmos makes known a new application of compressed 
air wtiich may be destined to become widely used. In 
all times it has been customary to blow the breath in- 
stinctively upon an object in order to expel the dust 
from it, and yet no one has hitherto thought of apply- 
ing this very simple process upon a large scale. Whisk 
or bristle brushes, feather dusters, etc., are the ene- 
mies of furniture, which they ruin, and of bric-abrao, 
which they break. A flexible tube provided with a 
nozzle and connected with a reservoir of compressed 
air may usefully replace them and perform their duty 
much more quickly and much better, the air search- 
ing out and dislodging the dust from the minutest 
crevices in the very body of a fabric. Air under a 
pressure of 3 '5 atmospheres suffices for this operation.. 
It is employed in precisely the same way that we use 
water derived from a garden hydrant to wash objects. 
The extremity of the nozzle is directed toward a piece 
of furniture, and in an instant the dust and bacteria 
will have been forced out of it and blown away. 
Every house that is provided with a motor will be 
able to connect a compression apparatus with it. In 
certain cities the supply may be obtained from a com- 
pressed air pipe line. Elsewhere the air may be com- 
pressed by hand into reservoirs. The cost of the first 
installation would not be much and would be fully 
covered by the saving in manual labor and implements 
for cleaning and by the preservation of household ob- 
jects. 

Glass Impermeable to Heat. — Workmen employed 
in metallurgic or other establishments often suflfer 
greatly when they are obliged to labor near furnaces 
heated to a high temperature, and it would therefore 
prove of interest to have a glass through which the 
heat rays could not pass. A glass that supplies such 
a want is composed, according to Dingler''s Polytech- 
nisehes Journal, of the following materials : 

Sand 70 parts. 

Kaolin 25 '■ 

Soda 34 " 

After this mixture has been melted, we find by 
analysis : 746 per cent of SiO' ; 8 '4 per cent of AFO'' ; 
traces of Fe'O' ; 15'4 percent of NaO^ ; and 0'9 percent 
of CaO. A plate of this glass 76 mm. in thickness 
allows but from 11 to 13 per cent of the total heat of a 
butterfly gas burner to pass. 

Cryostase — a New Body. — A German chemist, says 
Die iVator, has just discovered a new body which, it 
appears, possesses the remarkable property of solidify- 



ing under the influence of heat and of becoming liquid 
again at temperatures below zero. This body, which 
has received the name of cryostase, is obtained by mix- 
ing together equal parts of phenol, camphor and sapo- 
nine, to which is added a slightly smaller quantity of 
essence of turpentine. Up to the present there has 
been no product known that possesses this pro- 
perty of liquefying when cold and solidifying when 
warm ; for, although certain bodies, such as albu- 
men, harden at a slightly elevated temperature, it is 
impossible to bring them back to a liquid state, even 
under the influence of very low temperatures. 

Bestruction of Books by Insects. — Although the de- 
struction of books by insects, says Nature, is not so 
great in Europe as in India, it is sufficient to give gen- 
eral interest in the result of an inquiry into the means 
of preservation adopted in Indian museums. In the 
library of the Revenue and Agricultural Department 
of the governmient of India the books are disinfected 
by pouring a few teaspoonfuls of refined mineral 
naphtha, or what is known as benzine oollas, into the 
crevices of the binding, and then shutting up the 
volume for a few days in a close-fitting box to prevent 
the escape of the fumes. Books so treated have to be 
afterward sponged over lightly with a very little of 
the finest kerosene oil, which should be rubbed off 
with a cloth before it has time to penetrate into the 
binding. Dr. George King reports very favorably 
upon a system adopted for preserving books in the 
Royal Botanical Gardens, Sibpore. It consists in 
brushing the books over with a saturated solution of 
corrosive sublimate made by constantly keeping a few 
lumps of the poison at the bottom of a jar of alcohol, 
so that the maximum amount may be absorbed. In 
the Indian Museum Library the books are kept in 
close-fitting glass cases with a few ounces of naphtha- 
line upon each shelf, with the result that little or no 
damage is caused by insects. It appears that the paste 
used in binding the Indian Museum books is poisoned 
by adding about half an ounce of sulphate of copper 
to each pound of paste, while books already infested 
are disinfected by shutting them up for four or five 
days in a close-fitting box of loose naphthaline with as 
much of this substance as possible between the leaves. 

Imitation Gold in Russia. — In addition to its large 
production of genuine gold, says Bie Natur, Siberia 
frequently furnishes commerce with a false gold that 
sharpers quite easily succeed in palming off upon in- 
experienced gold seekers. This article is an alloy of 
lead, zinc, and copper which is poured into water, or 
into the ground through a wet broom. In this way 



there are formed very small globules which, when 
solid, closely resemble the small pepites that are found 
in auriferous sand. It is not rare, moreover, to see 
the defrauders cover these grains with a layer of pure 
gold in order to more surely deceive their credulous 
customers. The false pepites thus manufactured are 
sold at a discount under the pretense that they are 
derived from a robbery committed in a neighboring 
exploitation. The buyer, allured by the relatively low 
price, allows himself to be persuaded, and purchases 
these grains, which he mixes with the gold furnished 
by his exploitation. This imitation gold is often sold 
not only in Russia, but also in Germany and other 
countries. 



Tea and Coffee. 

Professor Schutzenstein has been investigating the 
effect on processes of digestion produced by these 
beverages. For this purpose the professor prepared 
an artificial gastric juice and mixed it with coagulated 
egg albumen, with and without additions of tea and 
coffee infusions. The results obtained are extremely 
instructive, for while the gastric juice by itself was 
able to digest ninety-four per cent of the egg albumen 
in the space of eight hours, when tea was added the 
proportion digested was reduced to sixty-six per cent, 
while when a decoction of coffee was mixed with the 
albumen the gastric fluid was only able to digest sixty- 
one percent, or less than two-thirds of the albumen. 
The digestive power of the gastric juice appeared to 
vary with the strength of the infusion, the disturbing 
effect being less when the solutions of tea and coffee 
were weakened. The professor is of opinion that the 
deleterious effect produced is due to the tannin which 
is extracted during the process of making, and not to 
theJipresence of thein and oaffein, and he meBtions 
that tea which has not been allowed to stand more 
than two or three minutes is less injurious because a 
smaller quantity of this undesirable ingredient, tannin, 
has been produced than when it is boiled up or left 
in contact with the leaves for a considerable length of 
time. But it should be remembered that the weaker 
infusions, besides containing less tannin, also contain 
less of all the poisonous properties contained in the 
tea leaf and coffee berry, and that it is not only the 
obnoxious tannin which is thus kept in subjection. 
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The progress of the illumination of the Dark Con- 
tinent is indicated by the fact that 700 locomotives 
cast the rays of their headlights through the gloom. 



RECENTLY PATENTED INVENTIONS. 
Eng^ineerin^. 

Steam Jet Blower. — David J. 

Crozier, Brooklyn, N. Y. This inventor tias devised an 
attacliment for tlie asli pit door, witli whicli the steam 
supply is so connected as to permit the free swinging of 
the door, while a flap valve seals the draught aperture in 
the blower casing and affords means to graduate the in- 
flow of air. The peculiar formation of the casing and 
jet producer affords a wide, thin, injected sheet of air 
and steam, speedily blowing the fire uniformly through- 
out its area, and designed to give much better results 
than circular jet blowers, while the fire chamber may be 
completely sealed when the fire is to be banked. 

Water Power Machis^b Gcn.— Par- 
don B. Tyler, Spokane, Washington. This gun has a 
number of circumferentially arranged barrels, in the rear 
of which is a feed wheel carrying a cartridge belt and 
operatively connected with a water wheel, in connection 
with mechanism for exploding the cartridges. There is 
little mechanism liable to get out of repair in the gun, 
which is designed to automatically fire a continuous 
stream of bullets, and it may also be operated by hand if 
the water supply fails. 



Electrical. 

Incandescent Lamp.— William E. 

Forest, New York City. According to this improvement 
a compound stopper of two or more elements is inserted 
in the neck of the globe, one element tightly closing the 
neck and supporting the leading wires, and the other her- 
metically sealing the stopper and wires, while a third ele- 
ment may be added to give increased stability, forming a 
head for holding the lamp in its socket and for protec- 
tion against breakage, the head acting as a buffer be- 
tween the glass bulb and socket. The stopper is prefer- 
ably of rubber, and in the neck and on the outer surface 
of the stopper is a plastic cement. 

Electric Railway.— Henry A. Doty, 

Janesville, Wis. This invention provides a conduit con- 
ductor, mostly insulated, but having thereon projecting 
uninsulated lugs, while flexible contact shoes are ar- 
ranged to make sliding contact with both sides of the 
lugs, thus avoiding sparking and preventing leakage. 
The trolley used with this conductor may be applied to 
any kind of a car, being adapted to run smoothly in the 
slot of the conduit, while having such freedom of lateral 
movement that it always retains its correct position with- 
out regard to the rocking of the car or the rounding of 
curves. 



ITleciianical. 

SPRIN& Motor.— Sigismund B. Wort- 

mann. New York City. This is an improvement on sev- 
eral former patented inventions of the same inventor in a 
class of motors deriving their power from coiled springs, 
the design being to concentrate power from a number of 
springs and transfer it to a power shaft, the springs being 
wound singly or collectively while the shaft is still or 



while it is in motion. Any number of springs in suitable 
drums may be grouped around the drive shaft, by the 
revolution of which all the springs in the group may be 
simultaneously wound up, and any number of groupings 
of drive shafts and springs may be employed, each shaft 
being in communication with a common power shaft. 
Great economy of space is obtained by the improvement 
and the friction is reduced to a minimum. 

Floor Jack.— John L. Kobler, Le 

Sueur Center, Minn. This device consists of a lever and 
a clamp having a U-shaped loop at one end, one' leg of 
the loop being extended outwardly, fomiing a lateral arm 
to which the lever is shackled near one of its ends. A 
dog is formed integrally with the lateral arm, joining at 
its base with the outer end of the arm, the dog being dis- 
posed at an acute angle to the arm. With this imple- 
ment one person may readily secure flooring, sheathing 
or ceiling boards in place with one hand, driving the nail 
with the other hand. 



Agricultural. 

Thrashinq Machine Attachment.— 

William Taylor, Carman, Canada. This is a band cut- 
ter and feeder which may be quickly attached to any 
thrashing machine, the band cutter being readily and 
positively adjustable to or from the feed belt, as required 
in diif erent kinds of grain. When the thrasher is not in 
use the conveyer may be folded down and locked out of 
the way of the tram. A governor in connection with the 
attachment automatically stops the machine when the 
speed drops below a certain degree, thus preventing the 
clogging of the machine and insuring a uniform feed. 

Thrashing Machine Attachment.— 

David Harper, Scott County, 111. (Post oflice Neelyville, 
Morgan County. 111.) This is a self-feeder and band cut- 
ter consisting of a shaft tapered in each direction from 
the middle, and provided with a series of threaded knife 
seats and a like series of knives having threaded openings 
differing in diameter according to the different locations 
of the knives on the shaft. As the gavels of straw-bound 
grain are thrown upon the feed board the pivoted teeth 
of the elevator carry them up to the rotating knives, 
where the real teeth assist in forcing them along and hold 
them down on the cutters. 

Grain Drill Clbanins Attach- 
ment. — Edward J. Kemper, Hermann, Mo. This inven- 
tor has devised a simple and inexpensive attachment 
whereby the hoes of a grain drill may be quickly and 
conveniently cleaned from foreign matter, such as weeds 
or soil adhering thereto. This cleaning is accomplished 
without trouble by the driver of the machine, by means 
of foot levers so arranged that any one of the hoes in a 
drill may be passed in cleaning engagement with its 
cleaner, without interfering with any of the other hoes 
carried by the drill. 



Miscellaneous. 

Spike Pqllbr. — Linville McC. Shat- 

tuck, Brookline, N. H. An upright bar or lever with a 



fixed yoke near its lower end has side toes adapted to 
rest on a railroad rail, while an inner yokels pivoted at its 
lower end to the fixed yoke. A pair of opening and 
closing spike-pulling jaws are pivoted together, and a 
series of links connect the jaws with and suspend them 
from the inner yoke, springs operating to close the jaws. 
The tool is a most efiicient one, the greater the resist- 
ance offered by the spike, the flrmer being the grip of the 
jaws. 

Shade Roller Bracket. — Charles 

F. F. Flos, Brooklyn, N. Y. This bracket consists of a 
base fitted to slide upon a support, a shank projected 
from the base having its free end adapted bo receive the 
trunnions of a shade roller, while a brake is projected 
from the outer surface of the shank in direction of the 
base support. These brackets may be quickly adjusted 
to rollers of any length, and need no auxiliary fastening 
devices when adjusted. They are durable and inexpen- 
sive, and do not'mar the window frame to which they 
are applied. 

Guard for Slides of Repeating 

Watches.— George E. Humbert, Brooklyn, N. Y. This 
invention consists of a segmental bead or beads on the 
center of the watch casing, to form a guideway or guard 
for the slide to prevent foreign matter, such as threads 
and other substances, from passing under or catching on 
the slide, to bend or otherwise injure it. 

Shield. — Thomas Keely, Memphis, 

Tenn. This is a device for use on express cars, vaults, 
buildings, etc., to enable an occupant to resist attempts 
at robbery, orif or purposes of defense against an enemy. 
It consists of a port closure comprising a bearing in 
which freely turns a carrier supporting the barrel of a 
firearm. Peep holes permit the occupant of the vault or 
safe to view the entire surroundings, and the device 
facilitates firing in any desired direction. 

LoGG I NG System. — Richard Lamb, 

New York City. This inventor has designed a tramway 
especially adapted for hauling logs from within woods or 
swamps and delivering them for transportation or to a 
mill. This invention comprises a bearing cable sup- 
ported by a bracket constructed to be easily attached to 
or removed from a support, a car on the cable having a 
hanging arm and hanging sheave blocks, while a hauling 
cable resting in the sheave blocks is attached to the 
hanging arm of the car. The tramway can be readily 
put up in any swamp or forest and as readily removed. 

Gate. — JohnF. Ferris and Warren M. 

Thomas, North English, Iowa. These inventors have 
devised an improvement in farm gates, providing a gate 
which may be opened from either side of the fence by 
drawing downward upon a handle lever at one side 
or pushing up the lever at the other side, when 
a swing lever is swung upon its pivot, and a link 
connected with the lever draws on the free end of the 
gate to lift it from the keeper. Although the gate may 
be readily opened and closed by one passing thrjugh, 
it is a difUcult matter for an animal to open the gate. 



Kaking Powder Can and Measure. 

— Henry E. Brown, Greenville, Tenn. This improve- 
ment consists of a horizontal cylindrical body with a 
bottom outlet closed by a measure, spiral brushes being 
supported in the body, while a sieve is located at the 
central outlet opening, whereby the material will be 
thoroughly mixed and the powder withdrawn without 
undue exposure of that remaining, the powder being 
mixed and sifted as discharged. 

Elevator Hatchway Guard.— John 

W. Burdwin, Chicago, 111, This hatchway inclosure is 
fitted with an arm adapted to be raised by hand when 
the car is at the landing at which freight is to be un- 
loaded or passengers discharged, and the arm is so 
made and connected with a counterbalance that when it 
is raised the car or platform will hold it in elevated posi- 
tion. When the car or platform passes the hatchway, 
either up or down, the arm automatically drops to a 
position to protect the hatchway. The device is more 
especially designed for hatchways of freight elevators, 
and is inexpensive and trustworthy. 

Heater.— Harriet C. Cowdrey, New 

York City. This is a simple form of heater, more espe 
daily designed for use in halls, etc., where sufficient heat 
may be obtained with the aid of this improvement by 
the employment of a lamp, and without vitiating the air. 
The lamp is supported in the lower part of a sheet metal 
shell closed at the top, with open bottom and low down 
side slits, above which is a door with mica panel, while 
near the top of the lamp chimney is a second row of 
slits and shields, whereby a portion of the heated air is 
deflected into the room, the smoke, gases and odors be- 
ing carried off by a pipe leading either to the chimney or 
through a window. 

Hoof Weight ,— Frank D. Scott, 

Mount Morris, Mich. The block to be secured to the 
hoof, according to this invention, has a longitudinal re- 
cess in its inner face, in which is a spring latch consist, 
ing of a plate spring with a lug received by an opening 
in the block, while a releasing lever has a shank in the 
outer face of the body, with a recess in its head into which 
the end of the plate spring is received. The latch is not 
affected or released by any jar, the parts are all strong 
and durable, and the device is readily applied to or re- 
moved from the hoof without removing the shoe. 

Cash Register.— Charles J. Passick, 

Seward, Neb. This is an improvement in a formerly 
patented invention of the same inventor, perfecting de- 
tails of construction and particularly the registering me- 
chanism, that the machine may work more positively and 
efficiently. 

Tail Board Catch for Dumping 

Vehicles. — Henry B. McKee, Brooklyn, N. Y. Accord- 
ing to this improvement, a hook journaled on the tail 
board ia adapted to be engaged by an oscillating catch 
journaled on the cart adjacent to the tail board, there 
being a rod connection between the catch and a station- 
ary portion of the cart. The device securely liolds the 
tail board closed until the cart is dumped, when t)ie tail 
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board is automatically released to prevent tlie escape of 
the load. 

Grip Block.— GeorKe S. Fouts, Aber- 
deen, Washington. This device is designed to operate as 
well on a rod or chain as on a cable, and also for drawing 
bridge rods, etc., together, or for hauling. It has a recess 
with converging walls, in which fit keys having racks, 
there being roller bearings between the keys and the 
walls, and pinions, each meshing with one of the racks 
of the keys and connected to turn together. 

Shoe Polisher. — Herman Parsons. 

Savannah, Ga. This device consists of a bail-shaped 
handle having square-sided loops formed on its ends to 
facilitate retaining a strap under tension. The device is 
designed to facilitate the polishing of russet, patent 
leather and enamel shoes. 

Water Heater and Range.— Isaac 

N. Hall, Mediapolis, Iowa. This improvement consists 
of an upper water-distributing chamber, pendent feed 
pipes bent to form a fuel-holding pot, their ends extend- 
ing inward to form a grate portion, while a centrally dis- 
posed water-heating chamber connects the ends of the 
grate portions of the pipes. The construction is such 
that a large quantity of water can be heated and forced 
up through the pipes with but a small outlay of fuel. 

Damper for Stoves.— Ernest C. Cole, 

Council Bluffs, Iowa. This invention has especial refer- 
ence to "airtight" stoves, where the draught openings 
are to be closed as tightly as possible, and the damper 
consists of two concentric pipes arranged to form an an- 
nular tapering space between them, and having coinci- 
dent air holes in combination with an adjustable tube 
section closed at one end and adapted to pass between 
the concentric pipes to cut off communication between 
their coincident holes. 

Design for a Carpet.— Walter B. 

Brown, Newark, N. J. The body and border of this 
carpet are decorated with connected leaf scrolls, reverse- 
ly curved, rosettes and leaf figures. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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Crucible Co.— The slate business.- New and old 
styles of eaves troughs, illustrated.- The Weathered 
hot water heaters.- Design for mantel and fire- 
place, illustrated.— The " P. & B." sheathing and 
insulating papers.- An improved vise, illustrated. 
— What becomes of all the lumber.— Globe ven- 
tilator, illustrated.— An improved sadiron, illus- 
trated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazine op Architec- 
TrRE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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The. charge Sor Insertion under this head is One Dollar a line 
for each insertion; aboitt eight words to a line. Adver- 
tisenients must be received at publication office as early as 
Thursday morning to appearinthe followinQ week's issue 



*' U. S." metal polish. Indianapolis. Samples free. 

For mud dredging engines. J. S. Mundy, Newark, N. J. 

Heading machinery. Trevor Mfg.Co.,Lockport, N. Y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 

Distance Reading Thermometers.— See illus. adver- 
tisement, page 32. Ward & Doron, Rochester, N. Y. 

Screw machines, milling macnines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 gals, per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.I. 

Patent for Sale— Wire implement, useful in all fruit 
and agricultural sections. M. S. Moremen, Switzerland, 
Florida. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

The "Olin" Gas and Gasoline Engines, from 1 to 10 
horse power, for all power purposes. The Olin Gas En- 
gine Co., 222 Chicago Street, Buffalo, N. Y. 

For Sale— Patent No. 523,212— Cleaning Attachment for 
Grain Drills. Entire patent or State rierhts for sale. See 
page 76. Address E. J. Kemper, Hermann, Mo. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail, f 4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J . S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

[IP^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 36i Broadway, 
New York. Free on applioation. 



revolutions per minute. The pipe should be 16 inches 
in diameter, giving a velocity of 2'2 feet per second, with 
a friction loss of head of 5)^ feet, making the working 
head 9434 feet. For this wheel.and power one nozzle of 
2% inches diameter or two nozzles of 1% inches diameter 
will be required. Smaller pipe than above stated will 
largely reduce the working head and power. 

(6172) Denver Club asks : Will you 

please state in your columns what the chances are of 
mrowinga given two numbers with two dice, for instance 
a 5-4? A. The chances of throwing two specified num- 
bers with dice are a multiple of the total numbers, or 
6x6=36, one chance in 36. 

(6173) J. B. J. says : Cannot phosphor- 
escent light and sunlight be stored or absorbed by some 
material that will give it out again, and cannot this fact 
be made of practical use? Did not your paper publish 
some facts of the kind ? If so, in what issue? A.' Barium 
sulphide, calcium chloride, calcium sulphide, strontium 
sulphide, and phosphureted oil are all phosphorescent 
substances. Luminous paint is of some practical value; 
it is described in Supplement, No. 497. Our " Scientific 
American Cyclopedia of Receipts, Notes and Queries " 
contains information on this subject. 

(6174) J. E. S. asks if white plaster 

images, statuettes, or busts can be made washable with- 
out destroying or affecting the absolute whiteness of 
same, and if so, how ? A. Heat and dip in melted par 
affine, polish with a woolen cloth. 

(6175) D. H. B. asks : What preparation 

will remove japan from finished work after it is baked 
and leave the metal clean and in good condition to be 
again coated with japan ? A. Try using a saturated solu- 
tion of caustic potash in water. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Duyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Al'vltten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scieiititic American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



TO INVENTORS. 

An experience of forty- tour years, and the preparation 
of more than one Hundred th.ousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t be securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OF INVENTIONS 

For tvhlch Letters Patent ot the 
United Slates were Granted 

July 24, 1894, 

AND EACH BEAItING THAT DATE. 

[See note at end of list about copies of these patents.] 



(6169) F. M. S. writes : Will you please 

give me the best method of putting fire brick lining in 
an arch? I have a 48 inch tubular boiler 14 feet long, and 
find it hard to keep the lining in, especially in the front. 
Is it best to put salt in the fire clay ? I also have a 
10x15 slide valve engine. It is set about 250 feet from 
boiieiv The valve as it is set at present has no lead. The 
eccentric stands at 90 inches. Would I save any steam 
or lose any power by advancing the eccentric enough 
to give a little lead? A. For lining a boiler furnace use 
the best fire brick that can be procured, free from warp 
and with a sharp mould. Lay the brick as stretchers as 
close as possible, and breaking joints. Use pulverized 
fire brick, which can be purchased from the fire brick 
makers, or the old brick can be pulverized in a mortar or 
iron pot as fine as ordinary mortar sand. Sift, to remove 
all lumps, mix to a mortar with }4 good fire clay and 
water. Use no salt or other flux, press and rub the 
bricks as close as po;?sib]e; the least thickness of mortar 
joint makes the most durable lining. If there are any 
old headers running into the outer wall, they should be 
used, if in good oider, or others inserted at 2 to 3 feet 
above the grate. The closing in at one or two courses be- 
low the lugs should be done by uncovering the top of the 
wall each side of the lugs, so as to make a good hearing 
weight on the lining wall at the top. This is much bet- 
ter than to wedge in the upper course. 

(6170) Gr. M. B. says : Two dynamos 

with the same size pulleys are run by two belts from 
the same engine pulley, one belt being run over the other; 
do the two dynamos run at exactly the same speed ? If 
not, which runs faster ? A. The dynamo with the out- 
side belt runs the faster by the difference in the circum- 
ference of the pulley and the circumference of the enlarge- 
ment of the pulley due to the thickness of the inner belt. 

(6171) W. J. O., Queensland, writes : I 

have a 100 feet head of water which I wish to utilize to 
drive a 10 head stamper battery, requiring say 45 actual 
horse power. The water to be conveyed through pipes a 
distance of one thousand yards. What size Pelton 
wheel and pipes would be suitable ? The smallness of 
pipes being greatest consideration. Would I lose power 
by reducing size of pipes near discharge end? What size 
pipes and wheel would develop 25 actual horse power 
under same circumstances ? A. For 45 horse power, a 
wheel 6 feet diameter of the Pelton or other good hurdy- 
gurdy type should be used; 398 cubic feet of water will 
be required per minute giving a wheel velocity of 125 
revolutions per minute. With 3,000 feet of 24 inch pipe 
the water velocity will be 2"2 feet per second, with a 
loss of head by friction of five feet, making the working 
head 95 feet. Pipe may be tapered for a short distance 
from the nozzles to advantage. The nozzles should be 
two, each of 2% inch diameter^ For 25 horse power, same 
head and distance, a 4 foot wheel, using 176 cubic feet 
of water per minute, will be required. Will run at 180 



Acid, sodium, sulphate, magnesium sulphate, 

etc., obtaining carbonic, R. W. Enequist 523,651 

Addressing envelopes and wrappers, machine for, 

O. A. Belknap 523,451 1 

Amalgamating machine water jet, A. W. Robin- , 

son 523,410 I 

Amalearaating machines, amalgam trough and i 

water supply pipe for, A. W. Robinson 523,411 I 

Amalgamating machines, tailings discharge ap- 1 

paratus for, A. W. Robinson 523.409 I 

Amalgamator, Hay ward & Robinson 523,400 

Amalgamator screen bearing, A W. Robinson.... 523,408 '' 

Awning worker. J. A. Gillin 523,519 

Axle spindle, vehicle, W.M. Barnes 523,506 

Barrel heater, J. B. & W. H. Stanhope 523,552 ■ 

Bars, rails, etc., machine for straightening, H. i 

Wick, J r 523,497 I 

Basin, bath, etc., wash, F. Adee 523,421 | 

Battery. See Galvanic battery. | 

Bed, couch, W. S. Bowie 523,619 

Bed, lounge, C. W. Vogel 523.608 

Bed or crib, M . E. Converse 523,514 

Bed, sofa, Phillips & Feldman 523.372 

Beer (^arbonating apparatus, C. Barus 523,450 

Bicvcle, M. L. Wilcox 528,562 

Bicycle saddle, R. T. Torkelson 523,386 

Bicycle seat, A. L. Girard 523.341 

Bicycle speed indicator, E. Boulier 523,565 

Billiard or pool register, Goetze & Knopp 523,468 i 

Bit. See Bridle bit. I 

Block. See Stretching block. 

Blower, C. Rumley 523,518 

Board. See Ironing board. 1 

Boiler. C. L. Seabury 523,489 

Boiler flue cutter, E. Pember 523,37(1 

Boot or sboe attachment, J. H. Johnson 523,578 

Boot tree, H. L. Lee 523,585 

Bottle stopper; O. G. Ahlgtrom 523,419 

Bottle stopper, L. Railing 523,474, 523,475 

Bottles or other glass articles, apparatus for the I 

manufacture of, J. B. Vernay 523.807 

Bottling machi ne. H. Wuelfing 523,392 

Box. See Match box. ; 

Box fastener, L. Leber 523,434 

Brake . See Vehicle brake. 

Brake mecbanisra. J. T. McDonald, Jr 523.362 1 

Bridle hit, E. E. Withey 523.612 ; 

Buckle, 1>. F. Dalton 523,465 1 

Buckie, D L. Smith 523,550 ! 

Buffing machines, abrasive cover for, A. W. \ 

Rogers 523.594 \ 

Buildings, construction of, J. M. Cornell 523,425 , 

Burner. See Vapor burner. 

Butter moulding and cutting device, L. L. 

Mivela z 523,584 

Butter, nroduciiig sterilized, G. MuUer 523,587 

Cableway. T. S. Miller 523,3*4 

Camera. See Panoramic camera. 

Can feeding macbine, H. R. Stickney 523,554 

Can filling machine, H. R. Stickney 523,553 

Car brake system, N. Lombard 523,436 

Car coupling, L. T. Backus 523,564 

Car coupUng, H. L. Dunlap 523,626 

Car coupling, J. T. Lampp 523,408 

Car fender. C. R. Hall 523,427 

Car fender, F. S. Hogg 528.526 

Car fender, E. J . S mith 523,551 

Car guard, street, C. A. Barrett 523,507 

Car heating apparatus, J. F. McElroy 523,588 



Car, railway, H. W Libbey 523.435 

Car replacer, R. E. Alexander 523,563 

Car transom, T. C. Salveter 523.378 

Carbonating column, J. R. & H. Watson 523,390 

Carding machines, rub motion mechanism for 

condenser, E. Kay 523,640 

('arpet beating machine, J. L. Leach 523,533 

Carpet sweeper, G. H. Gere 523.339 

Cash recorder and indicator, E. H. Muller 523,540 

Cash register, H. A. & W. C. Miles 523,439 

Cash register and indicator, J. P. Cleal 523,463 

Cash registering macbine, J. ,1. Webster 523,611 

Cement, manufacture of, B. K. Rigby 523,645 

Chain bar sawing machine. O. Klatte 523,433 

Chain link, drive. C. E. Hart 523,346 

Chain shackle or coupling, R. J. Rae 523,441 

Chains, rolls for the manufacture of, O. Klatte.. . 523,432 

Checkrein, A. W. Cox 523,464 

Christmas tree holder, E. Pruckner 523,376 

Chuck, CM. Conradson 523,328 

Cigar boxes, matcb box and cigar cutter attach- 
ment for, C. Mjhre 523.481 

Cigar bunching machine, J. De la Mar 523,516 

Clasp. See Garment clasp. Trousers clasp. 
Closet. See Dry air closet. 

Cloth folding machine, J. E.VV indie 523,499 

Clothes pounder, J. J. Sheeby 523,601 

Coke oven. T. & J. Cummings 523.397 

Coke oven. A. D. Shrewsbury 523.602 

Collar and hames, combined, F. D. Pelletier 523,406 

Combustible material, E. Scott 523.6*0 

Cooking utensil. S. M. Hoagland 523.524 

Cooking vessel, J. F. Pack 523,643 

Copying, damping apparatus for press. W. S. 

Mendenhall 523.642 

Coupling. See Car coupling. Pipe coupling. Thill 
coupling. 

Crane, hydraulic, W. I* Scaife 523.445 

Crate, folding, W. H. H. Mulford 523,366 i 



Crib, folding, F.J. Ebert 523,337 

Cultivator tooth, A. V. Ryder 523,597 

(Gutter. See Boiler flue cutter. 

Deaf mute instruction, apparatus for, G. A. 

Leech 523,536 

Desk and form, school, A. Marsch 523,538 

Dish cleaner, E. A. Couch 523,426 

Door check, E. E. Punzelt 523,648 

Door controlling device, J. J. Kinsey 523,431 

Doubling webs of fabric longitudinally, mechan- 
ism for. E. T. & E. H. Marble 523.363 

Down draught kiln, combination, F. W. Dennis... 523,330 

Dry air closet, G. R. Scates 523.379 

Dust col lector, A. Heine 523,652 

Dyeing, Waldstein & Peter 523,560 

Dynamos on car trucks, mounting, W. Biddle 523,453 

Educator, question and answer, W. R. Fearn 523,338 

Ejecting apparatus, A. Klinger 523,581 

Electric motor controlling mechanism, C. H. 

Richardson. 523,444 

Electric motors, starting and controlling device, 

for, J. W. Moore 523.586 

Electrical converter, R. H. Hassler 523.572 

Electricity counter, F. A. Brocq 523,566 

Elevator gate and door, O. B . Jones 523,639 

Embryotorae, C. Himrod 523,848 

Emery wheel attachment, W.E.McGennis 523,367 

Engine. See Oil engine. Steam engine. 

Engine indicator, steam, H. A. Spiller 523,417 

Engines, electrical igniting device for gas, A.J. 

Painter 523,369 

Engines, gas h eater for internal combustion, W. 

S. Elliott, Jr 523,628 

Exhibitor, coin-controlled surface, V. P. De 

Knight 523,569 

Fan attachment for swings, etc., C. M. Sherer 523,416 

Fare register and recorder, Sergeant & Hirt 523.446 

Feedwater heater, H. Blake . , 523.616 

Feedwater heater and cinder consumer, C. F. 

Hirt 523,350 

Feedwater heater and purifier, E. G. T. Colles, 

523,325, 523,326 

Feeder for animals, time, J. A . Michael 523,405 

Felly cutting machine, wagon, J. P. Walter 523,389 

Fence, W. H. Hanson 52;i,57l 

Fence stretcher, wire. Corns & Jenks 523.329 

Fence, wire, Hersbey & Buck 523,347 

Fences, machine for weaving cross wires in wire, 

F. W. Shellaburger 523,415 

Fender. See Car fender. 

Filter discharging device, G. H. Moore 523.585 

Filter, purifier, and grease trap, feedwater, W. 

Reeves 523.486 

Fire plug casings, tool for cutting recesses on the 

inside of, H. Thomson 523,493 

Flood gate, automatic, Milligan & Tomlinson 523.606 

Floor board set, G. A. Stewart 528,647 

Floorcloth, macbine for the manufacture of mo- 
saic, F. Walton 523,610 

Flour mUl air bolt, J. S. Dodge 523,335 

Fruit cleaning machine, T.H.Bell 523,394 

Furnace. See Ore roasting furnace. Roasting 

Furnace, E.' J olicard 523,579 

Furnace for burning refuse matter T. P. Mahon. 523,478 
Fuel, composition of matter tor artificial, E. 

Nienstaedt 523,368 

Gauge. See Water gauge. 

Gauge and finger guard, combined, A. T. Snell 523,380 

Garment clasp. G, Bradshaw 523,458 

Gas meter. C. W. Hinman 523,349 

Gas meter, coin freed, J. Hawkyard 523,637 

Gas. method of and means for charging and com- 
bining fermented orunfermented liquids with 

carbonic acid, Adam & Rebfuss 523,501 

Gate. See Elevator gate. Flood gate. 
Generator. See Steam generator. 

Glove, boxing. O. A. Burton 523,568 

Glove or garment fastening, E. Ridgway, Jr 523,547 

Grip slot closer, F. W.Gremmels 523.636 

Gun, breakdown, F. A. Hollenbeck 523,527 

Gun carriage, disappearing, W. B. Gordon 523,570 

Hanger. See Shade hanger. 

Hanger, W. & B. Trewhella, Jr 523,558 

Harrow, G. Bufkart 528,622 

Harrow, disk, Bauer & Feyereisen 523,508 

Heater. See Barrel heater. Feedwater heater. 

Heater. R. H. Laird 523,477 

Heating forced draught, T. M. Rymer-Jones 528,598 

Hydrant, street, H. Thomson 523,492 

Illusory apparatus, A. Lake 523,357 

Indicator. See Bicycle speed indicator. Engine 
indicator. Note indicator. 

Ironing board, Kinley & Shuey 523,355 

Joint. See Pipe joint. 

Journal box for dredging or like machinery, A. 

W. Robinson 523,407 

Kettle, J. J. Kuck 523,532 

Kiln. See Down draught kiln. 

Kiln for burning pottery, clay, etc., R. Heilmann. 523,469 

Kite, E. E. Thayer 523,490 

Lace fastener, E. A. Pumyea 523,377 

Lamp, electric incandescent, F. M. F. Cazin 523,461 

Lamp holder, adjustable incandescent. S. E. Nut- 
ting 523.482 

Lamp, incandescent electric, F. M. F. Cazin 523,460 

Lamp, multiple filament, A L. Clough 528,3.% 

Lamps, working arc, W. S. Horry 523,401 

Lantern, dark, V. Groom 523,521 

Lasting machine, C. W. King 523.402 

Lathe, turret, C. M.Conradson 523,327 

Laimch.napbtha. C.Gould 523,635 

Lift! ng machine , D. Nel son 523,440 

Lock. See Rudder lock. Sash lock. 
Loom warp slackening mechanism, G. F. Hutch- 
ins 523.574 

Lumber handling apparatus for drying kilns, H. 

G. Wadley 523,609 

I Mail marking machine, F. N. Ethridge 523,467 

Match box and ash receiver, combined, T. 

Sch af er 523,599 

I Meat mixing machine, J. H. Schaefer 528.646 

Metal bending machine, J . B . & J. J . Schneider. . . 523,413 
Meter. See Gas meter. 
Mill. SeeWiDdmill. 

Millstone, M. Ams 523,320 

Minnow bucket, L. W. & W. H. Hemp 523,470 

Mould plates, process of and bath for hardening, 

L. B. Brown 523,620 

Mould mg machine, W. W. Doolittle 523,466 

Mosaic, vitreous, L. D. Tournel 523,387 

Music turner, sheet, B, F. Wallace 528'4'^0 

Nail machine feeder, E. J. Smith 528 603 

Needle, ribbon. F. Kohlmann 528 476 

Noteindic'itor, P. O' Carroll 523,545 

Nut leek. E. P. Kendall 528,531 

Nut lock, Schwalbe & Schneid er 523.549 

Nut lock, J. Thinnes 523,605 

Oil engine, H. Campbell 528^511 

Ordnance, device for inserting or removing tubes 

in, M. GledliUl 523.633 

Ordnance, pressure gauge for use on heavy, A. C. 

Meady 523,404 

Ore roasting furnace, H. C. Rudge 523.487 

Organ, E. E. Brock 523,323 

Organ, reed, A.J. Reynolds 521^649 

Panoramic camera, F. F. Dumke 523,386 

Pants guard, J. H. Collister 523.463 

Pasting machine, paper, T. C. Dexter 523 331 

Pattern, trousers. J. G. Niekamp 523,5P0 

Peach screen, J. P. Wilson 523,498 

Pen, fountain, J. Janka 523,352 

Pencil holder, R. W. Irwin, Jr 523,428 

Perambulator, electrically propelled, E. E. Kel- 
ler 523,354 

Phonograph coin-operated mecbanisra, G. E. 

Te wkshury 523,556 

Photography by artificial light, B. M. Clinedinst, 

Jr 523.323 

Pipe coupling, flexible, J. A. Lynch 523.583 

Pipe joint, steam or water, J. A. Barhydt 523.615 

Pipe wrench, S. Kreisher 528 li^f» 

Planter, C. E. P. Hobart 528,525 

Planter, corn. J. Selby S^^^l^ 

Planters, anchor for checkrow, J. Valentien 523,388 

Plug. fusible. C. G. Ludlow 523.437 

Plush, etc.. means for preventing creasing of 

folded. A. Hox 523,528 



Pneumatic dispatch systems, receiving and dis- 
patch box for, L. G. Bostedo 523,457 

Pneumatic dispatch tube, L. G. Bostedo 523,456 

Power, apparatus for regulating hydraulic, R. H. 

Thorpe 523,419 

Power transmitter, J. A. Johnson 523,429 

Precious stones, machine for cutting, G. Armeny 523,504 

Press for plastic material, E.Jordan 523,430 

Printing press color attachment, G. L. Lawrence. 523,358 
Projectiles, means for measuring the penetrative 

force of. H . Brunswig 523,510 

Punching and riveting machine, combined, J. 

Baum 523.393 

Pyrotechnic compound, J. Agostini 523,614 

Rail straightening machine, H. Wick, Jr 523496 

Railway crossing gate tube, W. L. Dodge 523.624 

Railway system, electric, A. C. Crehore 523.396 

Railway tracks, construction of, T. H. Gibbon 523,340 

Railways, apparatus for automatic fog signaling 

on, H. h\ Clart 523,424 

Ramie or like material to fiber, reducing, J. P. 

A. Blay e 523,509 

Razor honing machine, W. H. Mather 523,438 

Recorder. See Cash recorder. 

Refrigerator car, F. E. Canda 523,512 

Refrigerator car, H. B. Plant 523,374 

Refrigerators, cooling, T. Scheffler 533,412 

Register. See Billiard or pool register. Cash 
register. Fare register. 
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Regulator. See Windmill regulator. 

Roasting furnace. J. Eloper 

Roofing, vegetable fiber. G. McTear 

Rope laying device, E. M. Ivens 

Rudder lock, H. L. Bowdoin 

Sand moulds, apparatus for forming, S. J. Adams 

Sash balance, i,. Huntington 

Sash fastener, N. Jolinson 

Sash lock and burglar alarm, combined, J. F. 

Buschmann 

Saw set, D. A. Arnold 

Scales, self-register for we ighing, O. Raney 

Scales, weigh hopper for platform, F. w. Bond . . . 
Screen. See Peach screen. 

Screen, G. ' 7. Cross 

Screwdriver, J. Swan 

Seal, B. J. Sturtevant 

Secondary battery. A. E. Peyrusson 

Sewing machine, Haas & Lintz 

Sewing machine, F. Lichtfeldt 

Sewing machine, H. F. Nason 

Sewing machine loop taker. P. Uiehl 

Sewing machines, oscillating hook for, P. Diehl. 

623,332. 
Shade fixture, adjustable window, F. E. Wagner.. 

Shade hanger, A. M. Bergner 

Shelf roller, book, P. J. Pauly, Jr 

Ship, A. t'oerste 

Shirt, G. F. Pooley 

Shoe fastening. 0. C. Eisenberg 

Shoe, turned, W. Gordon 

Signal system, block, G. L. Thomas 

Siphon, R. Thayer 

Sirups, apparatus for making. R. H. Hunstock 

Slates, putting colored lines on scnool, W. A. 

Stocker 

Slop Jar mouthpiece, Scoville & Dornin 

Snow plow, electric, L. J. Hirt. ., 

Spice receptacle, T. W. Bradtield 

Spinning frame separator. A. R Rhoades 

Spout for vessels. L. C. Kinsey 

Square, steel. J. G. Zuck 

Square, stoneworker's gauge. J. H. Gorman 

Steam engine. R. (iarstang 

Steam engine, reversible, F. I,e8ter 

Steam generator, T. L. & T. J. Sturtevant. 623,447, 
Stopper. See Bottle stopper. 

Stopper, J. L. Miller 

Store service, L. G. Bostedo 

Stove top, W.G. Price 

Stretching block, Muller & Schulz 

Stringed instrument attachment, A. Pietsch 

Surcingle, F. A. LelCount 

Switch. See Telephone switch. 

Switch operating device. H. H. McKee 

Switch stand, C. Partington 

Syringe, J. Hardman. Jr 

a'ea kettle, O. F. Ebling 

Teanot. coffee pot, etc., F. Hancock 

Telegraph, signal. C. V. Boughion 

Telephone, S. D. Field 

Telephone switch. J. O.Ziegler 

Testing machine, centrifugal, F. Hugershocr 

Thill coupling, w. D. Turner 

Thrashing machine, VV. H. Bowcn 

Thrashing machine self-feeder and band cutter. 

W. F. Hall 

Tile, roofing, A. Kayser 

Tin plate cleaning and polishing machine. G.J. 

Record 

Tire, elastic metallic, G. Walzel 

Tire, pneumatic, G. C.Moore.. 



Tires, device for inflating pneumatic, R. H. Rice. 

I'obacco and snutr receptacle. (Jeritz & Staram 

Tooth crowns, forming, J. G. HoUingsworth 

Toothpick machine, W. F. Hutchinson 

Top, H. R. T. CofBn 

Torpedoes, machine for placing track, S. Myers... 

'i'rack clearer, O. Rothrock 

Trawl hne, W. T. White 

Tricycle. E. Herrington 

Trolley catcher, E. M. Drummond 

Trousers clasp or guard. G. A. Tower 

Truck, B. Goldensky 

Tub. SeeWasbtub. 

Typewriting machine line spacing device, C. W. 

Corey 

Valises, etc., attachment for, A. H. Albershardt.. 

Valve for oil wells, check, E. Evans 

Valve, straightway, E. H. Lunken 

Vapor burner. E. Kells 

Vehicle brake, D. L. Miller 

Vehicle warming device, J. Broderick 

Vehicles, top box or rack attachment for, L. H. 

Hansen 

Velocipede pedal and crank. N. Rubinstein et nl.. 
Vending machine, coin-controlled, Tirrell & Wil- 

lard 623,384, 

Veneer catting machines, stripping attachment 

for, W. F. Hutchinson 

Veneers, manufacturing, C. Koster 

Vessels, device for the protection of, W. H. 

Bailey, Sr 

Waist, garment, L. Coatney 

Wall fastening, G. Leicht 

Washtu b, O. Bruecfc 

Washing machine, E. O. M. Haberacker 

Washing machine, F. J. Merrow 

Water gauge, safety, F. L.Wolfe 

Wheel, H. S. Glick 

WhifBetree, W. H. H. Spradlin 

Windmill, G. H. Poe 

Windmill regulator, automatic, T. Ij. Regester.... 

Window frame and sash. A. P. Nielsen 

Wrench. See Pipe wrench. 

Yoke center, neck^J. Thielen 

Yoke, neck, C. B. Hobron 



523,660 
623,544 
523,577 
623.618 
623,502 
523,473 
623,630 

523.469 
523,605 
523,546 
523,454 

623,515 
523,3fi5 
623,382 
623,371 
623,622 
623.361 
523,689 
623,334 

523,333 
523,569 
523,4.52 
523,483 
623,618 
523,693 
523,517 
523,Si4 
523,491 
523,418 
523,529 

623,604 
593,488 
623,471 
623,321 
623,644 
623,680 
523,600 
523.398 
623,631 
523,380 
523,448 

623,639 
623,455 
5B,376 
523,541 
523,373 
523,634 

523.M3 
623,592 
528,345 
623,627 
523.344 
523,617 
623,630 
623,613 
523,,'i51 
523,494 
523,423 

523,399 
623,363 

623,485 
623,496 
623.365 
523,443 
623,632 
523,472 
523,575 
623,613 
523,642 
523,595 
523,561 
523,638 
623,626 
523,557 
523,620 



,123,623 
623,503 
623,629 
.623,637 
523,641 
523,480 
523,567 

523,523 
623.696 



523,576 
523,682 

523,422 
623,324 
623,359 
523,621 
623,343 
623,479 
523.391 
623,342 
523.381 
623,484 
523,442 
623,691 

623,383 
523,673 



DESIGNS. 

Badge, I. Larsen 

Bar fl X tur e, B . Bar k .23^511, 

Bedspread, W. White 23,4ffl to 

Carpet, W . I<\ Brown 

Carpet, J. R. Cochrane 

Counter, B. Bark 23,509, 

Dish, T. Stelmer 

Fan, R. Zimmermann 

Finishing plate, E A. Lagenbach 

B'loat ball, W. Boekel 

Gas burner, L. Kabn 

Glass vessel. T. Singleton, Jr 23,496, 

Hinge leaf, W. H. Hart 

Penholder. F. Mclntyre 23,501. 

Organ case, P. F. Mabille 

Spoon or similar article. L. R. Horton 

Sprayer or irrigator, E. Z. Cole 

Stove, gas. L. Kahn 

Suspender end, II . Ijarkin 

Washboard rubbing plate, C. D. Fuller 



23,493 
23,512 
23,492 
23,486 
23,487 
23.610 
23,496 
23,498 
23,613 
23,499 
23,604 
23,497 
2.3,608 
23,502 
23,608 
23.494 
23,603 
23,505 
2.3,500 
23,507 



I>KI>INAKV RATE!*. 

InNiflp Pnffe. eiicli initertion - - *>> cenri* n line 
llncli I'iLge, ench inHei'tion . - . - $1.(MI ii line 

B^^ For some classes of Advertisements, Svecial and 
Higher rates are reomred. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of '.he line, 
and is set In agate type. I-Ingraving.s may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
rooming to appear in the following week's issue. 



TRADE MARKS. 

Beef, smoked chipped. Puraphrey Company 25,044 

Beer^ lager, C. Schwerdfeger 25,048 

Beveraees, temperance and summer, B. T. 

Steph en son 25,051 

Bue powder, A. Nussey 25,058 

Buttons, collar and cuflF, R. Benedict 25,041 

Cake tins, Ricbardson Manufacturinp Company... 25,062 
Coats, vests, and pantaloons. Work Brotbera Sc 

Company 25.038 

Coffee, Mocha, 8t. Louis Mercantile Company 25,(147 

Corsets, J. M. Jacobs 25.039 

CouHh tablets, Columbian Medicine Company 2.5,052 

Flour, wheat. Hood County Milling Company 25,045 

Flour, wheat. Bobbins & Baltzel 25,046 

Hog products, including lard. Anglo-American 

Provision Company 25,043 

Hooks and eyes, Francis Manufacturing Company 25,040 
Insecticide. Winkelmann & Brown Drug Company 25.059 

Knives, pocket, Schmachtenberg Brothers 25,037 

Medicine, laxative, A. & K. Chemical Company..,. 25,054 

Packing for machinery, J. W. Peel le 25,061 

Preparation for the cure of indigestion, C. H. 

Davis 25,055 

Remedies for diseases of the kidneys, liver, bow- 
els, and stomach, W. F. Maass 25.057 

Remedy for diseases of the blood, Keller & Nutt. . 25,056 

Remedy, toothache, Harle, Haas & Company 25.053 

So'e^" and top lifts, tap, G. Brandenburg 25,042 

Vnlves, Henry McShane Manufacturing Companv 25,060 
Watch movements and watchcases. L. Brandt h 

Frere 25,036 

Wh isUy , J. Maguire 25,049 

Wines, brandy, whisky, gin, cordials, beer, and ale, 

C. Stern & Sons 25,050 




••Star" 
Foot Lathe 

Swings 
9x25 ill. 



LI Screw Cot- 
I ting Auto- 
matic Croig 
Feed, etc 



LATHE 




Seneca Falls Mfg. Co. 695 Water St.. Seneca Falls, N.Y, 



I ATIJCQ Shapers, Planers, Drills, Machine Shop 
LH I nCwq Outflts,Foot Lathes, ToolsandSupplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

120 Culvert St., Cincinnati, O. 




UNDERGROUND ELECTRIC RAlL- 



way.— A condensed account of the City & South London 
Railwav. showing its essential features iind giving some 
ot the more imoortant of its detail;!. With one illustra- 
tion. Contained in Scientific American Sup- 
plement, No. 035. Price 10 cents. To be had at this 
office ;inrt from alt newsdealers. 



FORMED MILLING CUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be sharp- 
ened by grinding without chang- 
ing form. They are economical in 
the production of duplicate and in- 
terchangeable parts. 

IW Illustrated Catalnque Free. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, MASS. 




L.S.STARRETT, 



BUY 
TELEPHONES 

That nre stood— not *' cheap thines." The differ- 
ence in cost is litt'e. We guarantee our apparatus and 
guarantee our customers against loss by patent suits. 
Our guarantee and instruments are I5<*T11 <^<>OI>. 
WESTERN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States. 




•AIR COMPRESSORS, 
ROCK DRILLS. 

COAL CUTTERS 

Stone ChaimeUngAachines:! 

THE INCEKSaiL- SERCE ANT DRILL i 

havemeyer Building.-:: 

ZBOOmUlNDTST.'* 

New York. 



Fourteenth Edition of 

Experimental Science 



.\ i»ti iir«Ml copy of the specification and drawing of 
any patent in the foregoing listj or any patent in print 
issued since 18(i3. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

('niiniiiiMi i>nriMir«* may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, at a cost of $40 each, 
f complicated the coat will be a little more. For lull 
iDstructions address Munn & Co., 361 Broadway, New 
Vork, Other f oreitEU patents may also be obtained. 




REVISED AND ENLARGED. 
VZQ I'ages and 110 Superb Cuta added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution. Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, T82 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. S>4. Half morocco, So. 

^^~hend J or Hhatrated circular. 

MUNN & CO.. Publishers, 
Office of the SCIENTIFIC AMERICAN, 

3U1 BROAItWAV, NEW YORK. 



ARBeRUNDUM 



■HARDEST ABRASIVE KNOWN. EMERY AND 
■Diamond Powder Substitute:, In FLcfURr 

nPOWDERrCRYSTALrWHEELrSLABi HONE FORM. 
iCARBORUNDUM Co. /^ QNONGAHE LA CITY. PA. U.3.A. 



AMMONIA MOTORS.— A DETAILED 

description of the apparatus devised by Mr. MacMah(»n 
for the recovery of the ammonia employed for the pro- 
pulsion of cars in a motor ot his invention. VYith 13 
illustrations. ('ontained in Scientific American 
SUPPLEMKNT. No. 944. Price 10 cents. To be had at 
this office and from all newsdealers. 



HMnnmff 



AIR COMPRESSORS &f 

GENERAL MACHINERY fORg 

Ml ningTunneling. -"•■'* 

RAND DRILLCo 23 ParkPiace NtwYowcmi' 



PitejtROCK EMERY MILL STOHES. 

Next to 

Diamonds 

in 

Hardness 

and 

Durability. 

Cuts every substance with unexampled rapidity; 
always sharp; emery face Never liressed. As 
much more Durable than other stones as they arc 
Harder, Never Glaze; grind everything. MoBt 
Rapid Grinder known. 

Send for Circular. 

STURTEVANT SltlLL CO.. Boston, Mass. 




f5MttTINQ( 



chester.pa, 

Founders and Smelters. 

crown bronze., phosphor bronze 

MANGANESE BRONZE, Gun ME.TAL AND BRASS. 

HEAVY CASTINGS A SPECIALT Y. 

MAKERS OF WHITEBRASS & LINING METALS. 



PROGRESS OF SCIENTIFIC Dis- 
covery.— By Lord Kelvin. Abstract of the presidential 
address before the Royal Society, Nov. 30, 1893. Con- 
tamed in Scientific amekican Sctpplemknt. No. 
94U. Price 10 cents. To be had at this ofBce and from 
all newsdealers. 




SINTZ GAS ENGINE GO. 



&RAND EAPIDS, MICH., 
U. 8. A. 
Manufacturers of the Sintz Sta- 
tioiiai-y nnfl lUnvine l.nNand 
(■nsoline ■•^ns:ini*H. Especially 
adapted for Boats and Electric 
Li^htinf?. Runs with manufac- 
tured or natural pas— Boats and 
launches. Prices within the reach 
of all. IW Sfvd u,r fatalogae. 
Mention this paper. 



Towers, Tanks and Tubs 

PATENT SECTIONAI.. 

ALL IRON TOWERS. 

PliAIN 

ALL WOOD TOWERS 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Ijouisiana Red Cypress Tanks 
a Specialty. 

W. E. CALDWELL CO. 

219 E. main !<tret>t, 
LOUISVII>I>E, KY., U. S. A. 




A" 



ERICAN SAS FURNACE GO. 

Of ELIZABETH, N. J., PATENTEES OP 

A Complete System for the generation of a 

CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 

for all kinds of Mechanical Work, 

HIGH PRESSURE BLOWERS, ETC. 

^^ Illustrated Catalogues on application. 
Address, 89 NASSAU STREET, NEW YORK. 



"Pacific" & "Union" 
Gas and 

Gasoline 
Engines, 




Marine and Stnrianai'r, 1 h. p. lu 7.> h p. 

Safe Simple. Economical. 

THE GLOBE GAS ENGINE COMI'ANV, 

53 N. 7tli !<treet. Pliiladelpliia, Pa. 



C<INSIJI.TATI«N T1WT!'WTO'RS 

AM) ADVICE T(» ■»■■'■' VXJX^I l.\fMX,a. 

Experimental work of every description. Antomatie 

machinerv designed and built. iW Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 

Patent Electric 

VISE. 

What is claimed, is time 
saving; noturnlngof han- 



savme; noturningof nan- f " — ^""TV- rggg \fi 

die to bring; jaws to the work, \ — ^.^p— . Ip:^!^)^ 
simply one sliding: movement, u ^-^ VJ 
The screw and nut is not used 1-10 as much as the 
old way, consequently will be that, much less wear. 

—MANUFACTURED BY— J. . 

Capital Mnrhine lUtol Co.. Auburn. N. Y. ^ 




// you want the best Ijfithe and jyrill 

CHUCKS 

RU^ 

WESTCOTT : 




< (tpatiti 

it! ^ '" '/ '" f -li 
Wistcolt <_liii(k < o,. Oneid.i, N, \., I. 

Asl toy <<italo(iVf I'l FiU)h h lundi ^pcntish or 6 
FiHST Pktze at Columbian Kxposition, 




St 



CHUCKS 



The National 



All sizes and styles 
Pat'd ItcversibU' 
.Inn-s. Illus. catalogue. I'he standard 
<'huck since 1882. Address W. WHIT- 
LOCK, R. 145, 39 Cortlandt St., New York 



FIRK1>H()(>F FLOORING.— DKSGRIP- 

ttnii ( t trie \.iiinus systems of lircproof flooririE em- 
ploved in Kurope and the United Stntes. With 73 illus- 
trations. Contjiined in SciKXTiFic Amiuucan Supple- 
MEN'T. No. 5*47. Price 10 cents. To l)e hsid :it this 
office and from all newsdealers. 




The Full Mounted Lightning Screw 
Plate for Pipe 




Neivthing: in I'ipe 
Stocks and Dies. 
A stock with each 
die. 

Send for Supple- 
ment No. 2. 



Wiley &. Russell Mfg, Co., Greenfield, Mass., U.S.A, 



WATER TUBE BOILERS.— AN EX- 

planation of the principles involved in the design aud 
working of water tube boilers ; the conditions which, for 
various purposes, tiiey ought to fulOll; and the con- 
structive arrangements most likely to satisfy such con- 
ditions. With 24 illustrations. Contained in i^ciEN- 
TiFir American httfplement, Nos. 953, 954, 955 
and 95<>. Price 11) cents each. To be had at this office 
and from all newsdealers. 




iil;ld;;rfrfrili;JslWi^J!t;l;illii:<d 



AND PURIFIER. 

tSPteiALLY DDSIGNtDfOR PURIFYING WATER 
FOR HOTELS. LAUNORItS.fACTORIES OR ANY 

PURPOSLS WHERt PURE. WATER 15 RE^UIRtO 
BUILT ON SCIENTiriC PRINCIPLES. 

IT IS THE. ONLY FILTER HAVING A CENTRAL 
CYI INOER FOR THE. INFLOW OF WATE R AND THt 



"•■■—^ ON THE MARKET 

, ■'/ioD«£ss FIELD FORCL PUMP CO. 

NO. lO BRISTOL AVE, , LOCKPORT.N.Y. 




PERFORATORS OF ALL METALS 

For Cotton, Oil and Rice Mills. Sugar Houses, Distilleries, Phosphate and Fertilizer 
Works, Mining and Concentrating, Gas and Water Works, Elevators, Threshers, Sepa- 
rators, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy -teel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean- 
in}^ and Roasting Machinery. Perforated Tin and Brass. 
The HarrluKlou dCs KIuk PerforatlDK Co.. Chicnso, and 284 Pearl St.,M.y 



C^" l':S'l'AICI.ISIIEI> IS'l't. 

The Most Popular Scientific Paper in theWorld 

Only $'{.00 n Veiii'. I ncliiiliiiir I'liNiiifre. 

Thl« iTidcly ci icii In umI and spiendidly illustrated 
paper is published weekly. Every numbei contains six- 
teen pages of useful information and a laree number of 
original engravln.:s of new inventions and discoveries, 
represenLinc Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemisiry. Electricity Telegraphy, Photog'raphy, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Siibscripiioii.— One copy of the Scien- 
tific AMERICAN will be sent for >>iie !/c(jj— 52 numbers- 
postage prepaid, to any subscriber in tlie United States. 
Canada, or Mexico, on receipt of thi-i-i' iIiiIIiivn by the 
publishers; six montns, $1.50: three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
IVIIINN 4fc CO.. ;i<i] HrniMltvii)-. N imv VoiU. 



XH IS 

MttiWUt ^mtmm Supplement 

This is a separate and distinct publication from THE 
Scientific American, but is uniform therewith in size, 
every number containing sixteen largS pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l*Ei k 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Useful 
Arts, embracing Biology, (Geology, Mineralogy. Natural 
History, Geography. Archaeology. Astronomy Chemis- 
t;y. Electricity. Light, Heat, Mechanical Rngineering. 
Steam and Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Wnrh.", Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SiTPPLEfliENT. 

Price for the Supplement for the United States. 
Canaaa, and Mexico, $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check. 

fllUNN & CO.. 3<»1 ISroinlwny. Nimv York. 



The Scientific American architects' anu 
BuiLiiERS' Edition is issued monthly. $2.50 a year. 
Single copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with eieontu piaTe.i in colors, and with 
other fine engravings; illustrating the most interestiuR 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plana, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this maenificent work 
have won for it the J-iii'gff^r CM rcii Iniion of any 
Archi tecLurai publication in the world. Sold by all news- 
<?ealers. ¥2.50 a year. Remit to 

illUNN i& €0.. Publishers. 

3IS1 KroadwaF* New V«rk« 



© 1894 SCIENTIFIC AMERICAN, INC 
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Founded bv Mathew Carey, 1785. 
HENRY CAREY~BAIRD & CO., 

INDTTSTRIAT, PUBLISHERS. BOOKSELLERS & IMPORTERS 

810 Wnlniit !^t., Pliilnd<-lphia, I'n., U. H. A . 

i^TOur new and Revised Catalogue of Practical and 
Scientific Books. 88 pages. 8vo, and our other Catalofrues 
and Circulars, the whole coveriDST every oranch of Sci- 
ence applied to the Arts, sent free and free of postage 
jf o any one in any part of the world who will furnish his 
address. 



W. L. Douglas 

CU^\F ISTHEBEST. 
l^n^/t **0 SQUEAKING. 

$5. CORDOVAN, 

FRENCH& ENAMELLED CALR 

*4*3.50FINECALF&KMJBAROI1 
$ 3.5.0 P0LICE,3 SOLES. 

^oso.ia.WORKINGMEN^ 

'*■■ EXTRA FINE. '•> 

*2.*I.75BoysSchoiilShoes. 

•LADIES- 

feSEND FOR CATALOGUE 
W*l-*DOUGLAS^ 

BROCKTON, AlASS. 
You can save money by wearinsr the 
VV. li. Douglas $3.00 Shoe, 

Because, we are the largest manufacturers of 
this grade of shoes in the world, and guarantee their 
value by stamping the name and price on the 
bottom, which protect you a|?ainst high prices and 
the middleman's profits. Our shoes equal custom 
work in style, easy fitting and wearing qualities. 
Wehavethem sold everywhere atlower prices for 
the value given than any other make. Take no sub- 
stitute. If your dealer cannot, supply you, we can. 





THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
Inid Stei-eotypi's to be used in 
place of metal stereotypes. Also for 
making Rubhei* ^^tainps. Should 
be in use in every printing office. 

See Sci. Am., Dec. 30, 1893. Send for 
circular to 

THK J. F. W. DORMAM CO. 
217 E. German St.» 

Bnltimore, Md. 
Manufacturers of 
Rubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 

UVDNflTIQIUli ^^^ Uses and Abuses. The science 
nirnU l IOITIi easily acquired by anyone. lUus'd 
book, $1, Dr. Anderson, S.A.8, Masonic Tem., Chicago 

BARKER'S PAT. BEAM CALIPER 

A New Tool for Machinists. 
I The only perfect combined 
Kinside and Outside Caliper. 
Instantly transfers dis- 
• tances from outside to inside 
or inside to outside with Abso- 
lute Accuracy. Graduated Beam. Mi- 
crometer Attachment. Will soon save 
Its cost in time and misfits. 
Price S6.00. Sent by mail On receipt 
of price. KF" Siiid for Uescnptive Circular. 
J. F. GETMAN. Sole Agt., Kichi'ield Springs, N. T. 

*^SAFETY THRUST COLLARS 

— ^ SOl-II) AND SPIRIT. / 

(ff \ ffl Of character and at price to suit j 
' J |*Jthemostcritical buyer. Dealersl 
rin shafting will consult their 
mtpiests in writing for Price 
List and Discounts. 
The Gouvkhneur MAcniNE Co., Gouvemeur, N Y. 





MILLER & VAN WINKLE 

STEELWISeand STEEL SPRINGS 



;temi*ered coHPBE Ssroti&Em siimspRiwGS -7 , || 

\ _ A SPECIALTY. M f^, 



e^nmiw^wi'vmm: 



^, «5 



OFFICE&WORKS18T024BRIDGEST. BROOKLYN, N.Y. 



Engineers and Firemen ^IS-yf/to^^o^w"?? 

pass an examination to procure an engineer's license. 
The Stromberg Pub. Co.. 2715 Cass Ave.. St. Louis. Mo. 




EVERY STOREKEEPER Kl-ir 

g;raphic Register. It gives you a record of 
the days' sales that can be sworn by. 
Enforces accuracy aotf honesty. 

Three duplicate tickets, one for 
customer, one for cashier and one 
for you. It makes no mistakes and 
will save you many times its cost. 
Best "Day Book" on earth. Send 
for an illustrated catalogue which 
tells you all about it. 

CHICAGO AUT. REGISTER CO. 

154 Monroe Street, Chicago 



High Grade Only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress RUMSET & Co., Ltd., Seneca Falls. N. Y. 



Oil Well Supply Go. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 

Tools, etc. Jlins'd cataiooue, price lisis. 
and dLscount sheets on request. 

Pittsburg, Oil City and Bradford, Pa. 
Also, 32 Cortlandt K New lork. 





ARTESIAN WELLS.— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. !>4:3. Price 10 cents. To be had at this 
officeand fromall newsdealers. 



[WELL DRILLING MACHINERY. 

MANUFACTURED BV 

WILLIAMS BROTHERS. 

ITHACA. N.Y. 
MOUNTED OR ON SILLSrFOR 
DEEP OR SHALLOW WELLS, WITH 
i STEAM OR HORSE POWER 

SEND FOR CATAUOGUE 
'ADDRESS WIUJAMSBR05.ITHACA.M.4'. 





?Su USE GRINDSTONES? 

If so, we can supply you. All sizes 
iMoniiteil and imiukiiiiikmI. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 8^° Ask for catalogue 

The (;i.EVEI<AND STUNE CO. 

2d Floor. Wilshiie, Gteveland, 0. 



NEPERA PAPER. 




A New Printing-Out Ready Sensitized Paper. 

I'ERMANENT PRINTS, Better Results. Easier Obtained. No Tee. No Hot 
Water Ti-eatment. No IjenH Salts, No Alum or other hardeners endangering 
the durability of the image. Extreme simplicity of all operations. Printed, toned 
and mounted in less time and with less trouble than any other paper. Does not 
bronze and does not fix out. .4 paper for alt clinuttes and all season^:. )V'ill sttaiid a liot 
'watrr test of lOu" F. and ivill behave just as well in ice cold water. Has none of the defects 
of its rivals. |p^ Write for free sample sheets. 1^" Ask for pric€s_of our ^Special 
Bromide Paper. 
For sale by All Dealers. 



Nepera Chemical Co., Nepera Park, N.Y. 



I.W FIBEl 

Manufactory Established 1761. 

LBAD PBNCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RDLBRS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 




VANDUZEN ^Tt" pump 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 
Alwayi In Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

XO SIZSS. 

200 <o 12000 Gilloni per Hour. 
Cost $7 to $75 each. Address 

THE VANDUZEN & TIFT CO., 

102 to lOS E. Second St., Cincinniti, 0. 



ENGINEERING 11 
VANDERBILT I I 
Courses in Electrical, B B 
Mining Engineering, Bv 



EPARTMENT 

UNIVERSITY. 



VANDERBILT 

Courses in Electrical, B B Civil, Mechanical & 
I Mining Engineering, Bv and Manual Tech- 
nology. 12 Professors, ^^^ 10 Assistants; two 
buildings, extensive facilities, field outfits,draugliting- 
rooms, laboratories and shops. Tuition, 8100 per annum. 
Free course in highway construction. Several free schol- 
arships. Forcatalogue of this or Aeademic.Law. Medical, 
Biblical, Dental or Pharmaceutical Dpts, address at once 

WILS WILUlAMSf - 

Bursar^ 



NASHVILLE, TENN. 




CLAY&TORBENStN, GLOUCESTER CITY. N.J. 

DESIGNERS t BU1LDLR5 OF YACHTS, 
LAUNCHES t.^" HOUSE. BOATS. 

SE.ND S CEINT.S FOR CATALOaUE.. 



lOE- HOUSE AND COLD ROOM.— BY 

R G. Hatfield. With directions tor construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .■>!!. Price 10 cents. To be had at this 
office and from all newsdealers. 



The Bailey Automatic Bicycle Brake 



Is as quick in action as thought it- 
self. So unobtrusive, the rider 
would never know he had it were it 
not for the instant and eflective aid 
it gives him when wanted. BAILEi' 
UVG. CO., 207 S. Canal St., Chicago. 




GATES .ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breaiie s combined. 

Builders of Ili^h Grade Mining 
Machinery. King-Darragh Con- 
centrator. Connersville Blowers, 
send for Catalogues. 
GATES IRON WORKS, 
f^O (' ^o. <Mi>it(ni St.. (:iii(!a<:(> 
,LibertySt. N.Y. 237C. IranklinSt.. Boston. Maps. 




SCIENTTFIG AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 




E. O. MCCORMICK, B. B. MARTIN, 

Passenger Traffic Manager, Gen. Pass'r & Ticket Agt. 
CINCINNATI. 



^ innn for an Insect that the MAGIC MOSQUITO 
^ I UUU BIl'E CURE and INSECT EXTERMINATOR 

will not kill. Try it for Sofa Beds, Roaches, etc , and for 
driving away mosquitoes. Non-poisonous. Sold every- 
where. Sallade & CO.. 53 W. 24th St., New York, Mfrs. 




BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAI> MINING an.l HANDLINft MACHINERY. 

The JEFFREY MANUFACTURINC CO., COLUMBUS, O 



ly Sena jor "93" Catalogue "C 



Branches: Chicago— NEW York. 




o 



Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 

Eatentable by writing to Munn & Co. 
oraraunications strictly confiden- 
tial. A handbook of patents and 
bow to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientilic Amer- 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work, 
fS a year. Specimen copies free. 
Address MUNN & CO. 



o 



a 



New York, 361 Broadway. 



o 




TYPEWRITERS. 

All makes half-price. Rebuilt to equal new. Shipped 

without deposit to responsible parties in all parts of the 

world. Unprejudiced advice given. lUust'd cata. free. 

TYPEWRITER ? 45 Liberty Street, 

OEADQUAkTERS, \ New York, U. S, A. 




ELECTRIC TELEPHONE 

Sold ontright, no rent, no royalty. Adapted 
to City, Village or Country. Needed in every 
home, shop, store and office. Greatest conven- 
ience and best seller on earth. 
Agents make from 85 toSSOper day. 

One in a residence means a sale to all the 
neighbors. Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no repairing, lasts a life 
time. Wiirranted. A money maker. Write 

W. p. Harrison & Co., Clerk 10, Columbus, 0. 



Uf IFF CANNOT SEE HOW YOU D8 
" Jirt IT AND PAY FREIGHT. 

Cl^ Buys our S drawer walnut or oak Im> 
T IT proved Ui^h Arm Siogersewiug; machina 
1 finely finished, nickel plated , adapted to light 
I and heavy work; guaranteed for 10 iflars; with 
I AutumatieBobbiD Winder, Self-Threading Cylin- 
B der Shuttle, Seir-Set ting: A'eedle and a complete 
j^set of Steel Attnebment§; shipped any where oa 
30 Day's Trial. No money required in advance. 
75,000 now In use. World's Fair Medal awarded machine and attach- 
ments. Buy from factory and save dealer's and agent's profits. 
Pnrp Cut This Out and send to-dayfor machine or lar^e free 
r KttL catalogue, testimonials and Glimpses of the World's Fair, 

OXFORD MFG. CO. 342 Wabash Ave. GHICAGO,ILL, 





OLDS 



GASOLINE 
ENGINES. 




I You 

iPre'^s 

f the button ' 

fv,e do the rest. 



THO R S E N ^ CA§SA^*C0Tf 

14 1 & 14a >Vab:ish Ave., CUICACO. f 

KODAKS.f$f5°i 

Photographers' Supplies \ 

Guns, Bicycles, Sporting and 1 
Athletic Goods, 

Cut this out and sendl 

with fie. in stamps for 200 1 
page catalogue and latest 1 
official sporting records. * 



SCIENTIFIC EXPERIMENTS. -DE- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the flve-pointed star, the 
sum of the angles of a triangle, surface of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. StS. Price 10 cents. To be 
had at this olfice and from all newsdealers. 



MOST RELIABLE, 

SMALL COST, 

GREAT MERITS 

W Send for 1894 Catalogue. 

P. F. OLDS «c SON, 

Box 218. Lansing, Mich., I .^ \, 




Cnpiinlisis and Manufacturers. A new and use- 
ful invention for sale or on royalty. Just patented. 
This is a good and valuable little machine. Every fam- 
ily wants it. For particulars, address J. S. Henry, Man- 
heim. Pa. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES.SEND FOR CATALOGUE 

TO CHA5 BESELERMAKER2I8CENTREST. 

NEW YORK; 




^ THE "MUNSON" TYPEWRITER. ^ 

Tbid machine is an "evolution," the outgrowth of years of experience and the 

best results of scientific work. Its principles appeal at once to the 

educated mechanic. It is Li^ht, 8iiiall, Compact, 

Easily operateil. With Universal Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
ilurable and easily kept in order. ."0 keys,90cbaracters. Weight, with carry- 
ing ease, 16 pounds. Special wheels for different languages. 

Highest Medal Awardedt World's Fair, Chicago, 1893. Send for circular to 



^^ The Munson Typewriter Co., 171 L Division Street, ChicagOi III., U. S. A. 



Tie Berkefell Lnrge S11DDI7 Filter. 

The best and most reliable filter in the 
market, tested and indorsed by many 
leading authorities in Europe and 
America. It gives a continuous fiow 
of filtered water, absolutely free from 
germs. It is easily cleaned, as all im- 
purities remain on the surface of the 
filtering cylinder. Cylinders can be ste- 
rilized by boiling in water for an hour. 
Send for circulars and prices to the 
BERKEFELl) FILTER CO., 
4 Cedar Street, New York. 

ICE HOUSES. — DESCRIPTION OP 

ice houses as they werebuilt a century ago. Contained 
in Scientific Amp^hican Supplemknt, No. 933. 
Price 10 cents. To be had at this office and from all 
newsdealers. 





Don't Kill Yourself 

SMOKIIVO. 

U^Gthe HARMLESS SMOKER 

NO SMOKE 
IN THE MOUTH. 

It retains all the flavor and enjoy- 
ment of smoking acigar without the 
injury. Can be used for cigarette 
smoking and makes It absolutely 
harmless as it prevents inhaling: 
also aids to quit the habit when 
desired. Send for free circular 
[even if you are skeptical. 

RVERSON D. GATES, 
E1205. 108 La Salle St.. Chicae-o. 



MATCH * MACHINERY. 

Latest improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 




Adjustable Band Fasteners 

^"TANKS£?N^^i 

The Best in the World. 

Try them and you will never build 
atank without using tbisfastener 
We make a specialtyof Washing- 
ton Fir and Louisiana Cypress 
Tanks. For circulars and prices 
address, mentioning this paper, 

The WINSHIP MFG. CO. 

Cot state and Huron Streets, RACINE, WIS. 

m BULL^-EYE 

^^ THE NEW KIND «»F CAMERA. 

Illustrated in Scientific Ambhican, March 31st, p. 197 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera in the World regard- 
less of price. Prices. SS to SIS. 

B^" Send for Description, tcith Sample of Work. 

Boston Camera Mfg. Co., 382 Tremont St., Boston, Mass. 



VEGETABLE PARCHMENT.— A VAL- 

uable paper on the properties, uses and manufacture of 
this product. Contained in Scientific American Sup- 
plement, No. 945. Price 10 cents. To be had at this 
office and from all newsdeiilers. 



KEEP THE HEAD COOL. 

TheBraidpd Wire spring 

"*iIlow 18 Cool i.nd 
Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally indestruct- 
ible. Price, up- 
holstered in fine 
hair: Adult's, 
20x28, ^S,0, Conrl , 20y20, S^OO, Child's, 14 x 22, $2.50. 

Sent, expres-s prepaid, on receipt of price. Address 
WcRton tk Wells Mt'K. €o.. Ul'i-lllt; TNoble St., Phlla., I'ft. 





Talcott's Acme Steel Belt Hooks. 

i'^ , ^ , A Strong Grip on the Belting 

\^jj' ' 't-' ' ~^~r — ' ~t?<- ' \ See illustrated notice in Sci. 

1 1 . .\ -^ ~' "". ^ \ AM., July 7. 1894. page 7. 

1 ' " \ Trial package containing 100 

I \ hooks, assorted sizes, |1.50. De- 

^vmms^mmimimimHmM^ livered free in U. S. 

W. O. TAI..COTT, IfJ Sabin St , Providence, It. I. 



A New and Valuable Book. 




<h\ 



?^^^ 



12,500 KeceiptK. 70S Pages, Price $5, 

Bound in Sheep, SO. Half-Morocco, Sli.30. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sei- 
entinc A iiiei-iciiii during the past fifty years; together 
with many valuable and important additions. 

Ovei- T^vclvp 'riiou!«:in(l selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information {iiven 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can, be thought of. relating 
to formula; used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many diflerent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

1^^ Send for Descriptive Circular, 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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ORDINARY RATES. 

Inside PaEcet each insertion, - 75 cents a line 
Back l*ag:e» each insertion. - - Sl.OO a line 

l^~ For some classes of Advertisements, Special and 
Higher rates are required. 

The alove are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11. 1890 ; Oct. 20, 1891. 




IsstifPerand stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

C MACHINE SCREWS 
\ STOVE BOLTS 
■I LOCK t;AP SCREWS 
FORGED I SIDE KNOB SCREWS 
*^ I THREADED WIRES 



COLD 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R. I. 



TheJ^Missing Link" Found at Last! 

THE "KEYSTONE" 

OPEN LINK. 

It is the Best, Strongest, Quickest 
to Adjust, and Only Open Link 
Drop Forged from bar steel 
on the market. 
Requires no tools to adjust, and can- 
not work l0ose,openor jail o-uX in use. 




Drop forged from Bar Steel. 

Superior in Strength, Qaality, and 

Finish. 



Drop Forgings of every descrip- 
J tion, in Iron, Steel, Copper, and 
'Aluminum. Hoist Hooks, Wrench- 

^ es. Machine Handles, Shafting Col- 

tars. Ring or Eye Bolts, Thumb Screws, and Nuts, 

PHILADELPHIA DROP F(IR6e CO. 
No. t£350 American St., Philadelphia, I'a, 




BARNESV 

UPRIGHT DRILLS 

Complete line, ranging 

from our Ne-w Friction 

Disk Drill, for light work 

to 42-inch Back Geared, 

Self Peed Drill. 

Send for Catalogue 
; and Prices. 



W. F. & JOHN BARNES CO., 

1999 Ruby Street, Rockford, III. 




TRANSMISSION OP POWER. — BY 

R.S. Allan. A paper of interest to engineers, treating 
of the subjects of the short and the long transmission of 
power, with a discussion of the various methods adopted 
in each case. Contained in Scientific American 
SnppLEMENT, No. 931. Price 10 cents. To be had at 
this office and from all newsdealers. 



;>^;*ADJUSTABLE HOLDERS 

^j^ INCANDESCENT LAMPS. 
/ OC.WHITE CO. W0RC£5TER, 

^ SEND FOR CIRCULARS. MASS. 



._ 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 




rSECnONATPIPE 

coyeringS. 

NON-CONDUCTING COYERINGSFOR STEAM ANDHOT WATER PIPES.BOILERS ETC. 

flEADIlY ATTACHED OB REMOVED BY ANYONE.^^S?^^, ASBESTOS BOILER COVERINGS 

m ADE PREPARCD TO TAKE CONTRACTS FORAPPLVINCSTEAMPIHAHDBOILEIICOVEIIIIIOSIHAinMRTOrTHeUNITCD STATES. 

mtJOHNS' tSBEMOS MILLBOARD. SHCtTNIN6S.6UILDIK0 fELIS. FIRE PROOF^PAINTSAIQUID PAINTS. ASBESrOS^RQOFIN&ttc 
JH.Wj JOHNS MANUFACTURING COMPANYjf^ 

37 MAIDEN LAN E.^ N.Y^-^<JERSEYClTV.^ CHICAGO. PHILADE^£j1J^.BOftTONTL0N00M 




C A lA/ Q Wanted 50,0U0 Sawyers Q A Uf Q 
^^ #% WW w and Lumbermen to w r* *w ^^ 

Asendustheir full address for a copy of Em- — 
erson's ^T" Book of SA \VS. new 1893 edi- A 
tion. We are first to introduce Natukal '^ 
WGas for heatinff and tempering Ssiivs with \tkM 
wonderful ellcct upon improving their qua- Ww 
lity and toughness, enabling us to reduce _ 

O prices. Address E1>IEIIS?>N, SMITH O 
O & CO. (l^iiiiited). Beaver FalU. Pa. ^ 



forFINETOOISihtoiyshop 
'catX'^Iu^'* C.H.BESLY& CO. 

AND AGENCY. CHICAGO, I LL.U.S.A. 



Ride a ^ppibti^e ! 

THAT'S The Wheel! 




B^* Write for Catalogue and Agency. 



THE BLACK MFC. CO., 



ERIE, PA. 



PAID for all kinds of good Second-hand 
Iron and Wood-Woi'king: Machinery. 
Address W, P. DAVIS, Rochester, N. Y. 



ALUMINUM 



^oodB and Novelties made in quantity. 
H. H. Franklin MfK. Co., Syracuse, N. Y 



MAGNESIA FLEXIBLE CEMENT I 

TICBEST&MDST DURABLE RDOFING IN USEl 

l!l:llil<.4:*fJl'iJI«iiMH!Uilil!MJJIM:Wlil!r 



THE PHILIP CAREY MAN F&.C2 

137'»l47GlLBERTAVEClNCINItATI,0HIO.ttS:A 



EHH P B Y Emery Wheels, Grinding Ma- 
■ »■ K f% I f chines and Grinders' Supplies, 
Quick process and large stock. When in a hurry, 
buy of THE TANITIC CO., NEW YORK CiTT, 
Cincinnati, and Stroudsburg, Pa. 



S cientific gook Qatalogue 

RECEXTI.Y PTJB1.ISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty diflerent subjects. Will 
be mailed free to any address on application. 
MIJNN *fc CO., Pwi>Us7iers Scientific American, 

301 Broadway* New York. 



Premo Camera 






KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 



S Send foT i 
1 Catalogue. \ 



Rochester, N. Y. 



CO 




\ COMPACT, LIGHT, PERFECT IN DETAIL I 

: We Guarantee Perfect Satisfaction. = 

I Rochester Optical Co. 5^ '^ "^■'"=^^' ^ 



ocliester, N. T. = 

I III! 11? 




THE 



GRIFFIN 
MILL 



The Only Perfect 
Pulverizer of all Re= 
fractory Substances. 



Will work either wet or dry, and deliver a finished product. 
Capacity, 3 to 4 tons per hour on Phosphate Rock ; 1 J^^ to 2 
tons per hour on Portland Cement, Quartz, or Ores, depend- 
ing on hardness of material to be pulverized and fineness of 
product. Grinds from 30 to 250 Mesh with equal facility. 

NO JOURNALS IN QRINOINQ CHAMBER. BALL RIGID ON SHAFT HAVING DIRECT POSITIVE ACTION ON 
MATERIAL. MINIMUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT. IT IS ABSOLUTELY GUAR- 
ANTEED IN EVERY RESPECT, BOTH AS TO CONSTRUCTION AND CAPACITY. FIRST COST, WEAR, AND 
OPERATING EXPENSE MUCH LESS THAN STAMP MILLS. LARGE NUMBER OF MILLS IN USE ON DIF- 
FERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE. 



Correspondence solicited, and illustrated de- 
scriptive pamphlet furnished on application to 



BRADLEY 



▼ ▼ 



▼ ▼ 



FERTILIZER 



▼ ▼ V ▼ ▼ 



CO., 

w 



92 



STATE 

r ▼ ▼ ▼ 



STREET, 



▼ ▼ T 



BOSTON. 



▼ ▼ ▼ 



MANUFACTURE OF BICYCLES.— A 

very comprehensive article siving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scikntific American Sup- 
plement. No. 9US. Price lU cents. To be had at this 
office and from all newsdealers- 




accountants 

who use the Comptometer 

have no trouble with their 
trialbalance. Has it ever oc- 
curred to you that by getting 
one you tuight save lots of 
time, avoid mistakes and not 
ruin your nerves ? 

\Nrite for Pamphlet. 

FELT &. TJ^RRANT MFQ CO- 

G2-5S ILUNOIS St.. CHICAaO. 



1 A*A**AAAAA*A,.^>A>^>^^.>>^>^,J>, 



Experimental & Model Work 

Electrical Instruments, Pine Machinery, Special Appa- j 

ratus, Telephones, Photograph Machines, Repairs, etc. \ 

E. V. BAILLARD, 100 Liberty Street, N. Y. j 



WATER MOTORS 



GAS ENGINES & VENTILATING FANS 

The best Motor in the world for driving all kinds of , 
light machinery, noiseless, neat, compact: invaluable I 
for Mowing church organs, running I'Mnting presses, ' 
coffco mills, ventilating fans. Ice cream freezers, meat ; 
choppers, etc. In use tije worlc* over, and recommended 
by water companies everywhere. Address for circular, 
ItacUiia VV'ater i>iotor Co., Newark, N. J,, U.S. A, i 




Do YoM Wooder 

that Columbias ^, .stand at the head ? 
The conditiLnsr*>n^^^^j--i. underwiiich 
*■' A our wheels 





are con- 
JS^-^if structed are 



sin gularly 
favorable. Made by 
a great company with 
unlimited resources, 

whose plant is unsurpassed and hardly 

equalled in the world, 

Columbia Bicycles \ 

are the splendid result of the best efforts 
of enterprising and scientific men of 
notable inventive powers, coupled with 
the discernment to seize and appropriate 
anything good that is presented from 
outside sources, and having the judgment 
that only results from long years of ex- 
perience. With such advantages, pos- 
sessed by no other establishment, it is 
not surprising that these peerless wheels 
are the standard of bicycle construction. 

Catalogue free at our agencies, or 
mailed for two '.wo-cent stamps. 

POPE npa. CO., 

Boston, New York, Chicago, Hartford. 
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TELOSH 





F0R45?? 

ALSO OUTFITS 

ATHIGHER COST 



DESGRlPtlS-^nr.Utftl*' I SHUTTER IN 



.SHUTTER 

THE LATEST &BEST ' 
SHUTTER IN THE MARKET. 



The Sanitary Live 
Stock Pen. Read 



THE ELECTRIC STORAGE BATTERY CO. 

SOLE MANtTFACTURERS OP 

The Chloride Accumulator. 

Elements o f all sizes, from 100 up to 10,000 watt-hours capacity each 

CENTRATi STATION INSTAL.I.ATIONS. 

Electric Launch Equipments; Telegraph, Phonograph, Surgical, 
and all special cells. 

DREXEL BUILDING. PHILADELPHIA, PA. 




PATENT FOR SALE. 

the following testimonial. 
UNIVEllSITY OF MINNESOTA, 
Experiment Station. 

St. Anthont Park, Minn., June 2, 1894. 

This is to certify, that we are using at the Minnesota 
Experiment Station the Improved Cow Stall, invented 
by J. Aeherly. I consider it the best contrivance to 
keep cows clean. It gives entire satisfaction. Not only 
are the cows kept clean, which is one of the most im- 
portant features in a daiir, but it compels the animals 
to eatthcir meals regularly, and gives them ample time 
to chew the cud. Eating at statRd intervals and then 
giving time for the food to digest is important in eco- 
nomical dairying. Clean cows will give pure, sweet 
milk, and if the feed is thoroughly digested, the great- 
est yield of milk from a given quantitv of feed will be 
secured. I cheerfully recommend the Improved Cow 
Stall to all dairymen. I consider it very desirable for 
all animals kept in stalls, and it will every month pay 
for the expense incurred. 

T. L. HAECKER, Professor of Dairy Husbandry, 

University of Minnesota. 

The U. S. Great Britain, and Canada letters patent 
for sale. For terms and particulars, address 

M. SCHEMBRI, 390 Van Buren St., St. Paul, Minn. 
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^^Motorofir Century 

Can be used anyvi(ice,tod.oany 
if;or/f, and by any ove. No Boil- 
er! No Fire! No Steam! No 
Ashes ! No Gauges ! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent a.n 
hour to each indicated horsepoiv- 
er. For circulars, etc„ address 
Clini'ter Han Engine to. 
P.O.Boxl48, Sterling:, III. 
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